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^he Centex for 7ocati6nal Education is continuing its 
prograaatic research efforts to develop aore effective procedures for 
identifying valid and necessary curriculua content. The occupational 
task survey report for the occupation of business data prograaer is a 
pxodTict res\^ltillg froa this effort. The task inventory data 
suaaarized were collected in eight States, (Mississippi, .Wisconsiji, 
Hew Jersey, ilashington, Ohio, Oklahoaji, Hew Haa'pshire, and 
California). Hore than 700 workers and supervisors responded to 
extensive Task Inventory Qoestiofinaires* Data^ concerning worker 
perforaance, judgaents about the criticalness of performance and^ - 
training, and supervisor expectations were obtained through a set of 
12' experiaental gtiestions for each identified task. Survey responses 
'are presented in highly suAarized and abbreviated tables. Table 1 
(32 pages), contains data suaaaries pertaining to varying clegrees of 
job relevance for 313 tasks of business data prcgraaers. The suaaary 
task data -are reported through the u^e of percentages, averages 
(aeans) , and category labels. Additional tabled of task data on 
specific- iteas are appended. laplications. fxoa the survey about 
iforkex-supervisor differences, training needs^ problea areas, and 
supervisor, suggestions for iaproving perforaan'ce ate disciissed. 
Appended aateria^s (140 pages) include: a bibliography, background 
characteristics of respondents^ and further tables of task inventory 
data. (Author/BP) ' ■ • . 
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■The Cenrer for Vocational Education- is ccntinuing irs 
programinatic research efforts to deveJ^o more-.ef fective proce- 
dures for identifying valid and necessary curriculum content 
One mteriiti product of this effort is this task survey for the 
occupation of Business Data Programmer. The descriD*a.-ve data 
summarizea- and reported herein were collected in eigh^ statgs 
across the nation. This survey serves as- one component of a~ 
.long-range and multifaceted R&D effort directed at establishma 
ef rective procedures for identifying appropriate curricular 
content in vocational education and occupational trainina. • Kith 
Its focus upon the performance content of an occuoation/the 
present report augments a parallel concern for the conceptual 
ana affective content of training curriculur.s . The study was 
conducted at The Center within the "Methods for Curriculum 
Content Derivation" research and development program. 

It IS hoped that, while research continues on procedures 
aetermming relevant and crit;ical content for curricula, the ~ 
task inventory data summarized in this report may alfeo be of use 
to practitioners and researchers concern^ed with curriculum .matters 
The Center welcomes questions and comments which may be heloful 
to the research team in their ongoing 'efforts. 

. The Center expresses its Appreciation to the state agencies 
that were responsible for administering the Task Inventory 
Qu^stionnai5es to workers and supervisors. The following indi- ' 
viduals v7ere 'instrumental in the success of this effort: Richard 
L. Barker, Deborah L. Bloxom, James L. Blue, Ross Byrd , Gloria 
Cooper, Griff Dye, Fern A. Gr*een, Tom L. Hindes, I^arry D. • 
Johnson, Joseph F. Kelly, Ronald Meek, James F. Shill, William 
W. Stevenson, James E. Wall, Patrick J. Weagraff, and Clifford 
Zenor . - * 

.The Center also expresses its sincere appreciation to the 
many participating employees and business firms in eight states 
for .their involvement in the study. Their cooperation and 
attention to this performance survey were invaluable contribu- 
tion^ to its success. 

In combina'tion with .surveys performed concurrently on two 
additional occupations, more than 700 employees (workers ancf 
supervisors)- i;e.5ponded to extensive Task Inventory ^uestionnaires" 
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Worker perf orTr.ance data, ^udgr.ents about the criticalness of * 
perfornance and training/ and supervisor expectations were ob- 
tained througtPa set of 12 experinental questions for each 
task of an occupation. This wide-scale application of the task 
survey ap::)rcach represents a signal achieveir^ent for the public 
education systen, d^rnonstratindf the feasibility of gathering 
such data voluntarily fron a non-captive audience of iriany workers 
who are directly involved in the real-wor^Ld performance^ situa- 
tion and Its requirements. ' Too, the . cooperative network of state 
vocational education agencies served as an effective system for 
contacting local employers and workers, benefiting from the 
interrelations existent between the educational and the employ- 
r.ent settings, ^ . ' . * 

Robert £. Taylor 
Director 

^ * , The Center for Vocational 

Education 

" • ■ / 
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INTRODUCTION 



This occupational survey report contains a brief description 
of the "Task Inventory" method and a series of data tables dis- 
playing survey responses obtained for the ,occupa,tion ot Business 
Data Programmer, Both Business Data Programmers and supervisors 
of Business Data Programmers answered task questionnaires during 
the first half of 1974 . The suirunaries 'of thB task data should 
be useful for secondary, post-secondary, and. industrial program^ 
of instruction* ^ 
« 

Task Inventory Questionnaires on the (Work activities (taslcS) ' 
of Business Data Programmers were part of an occupational per- 
formance survey across eight states, distributed geogra'phically 
throughout the'natioji. Employers and employees generously 
donated considerable amounts of time and effort.--, The survey was 
implemented through a network of eight .state curriculum labora- 
tories, research centers, and vocational 'educa;{>don agencies. > 
These agencies provided extensive coordijiation with local employ-- 
ers and employee^, permitting effective accomplishment of the 
research effort. 

The eight-state survey contained -Task^ Inventory Questionnaires 
for three occupations: Business Dat^ Programmei's , General 
Secretaries, and Automotive Mechanics., Companion reports -are 
being, published concurrently for each of the other two occupia- 
tions. Subsequent reports will note the use of this data 
identify the more critical training content for each occuj/ation, 
and demonstrate the application of the process being developed 
to accomplish such task selections. Earlier studied in this pro- 
gram reported task lists generated for each of the three differ- 
ent jobs, with these jobs serving as research vehicles throughout 
the entire project. 

\ 

Definition of Terms - , 

Several key technical terms are used throughout this survey 
report. They are defined here to allow the reader to differen- 
tiate between them and to understand their usage in this study. 

Occupational Area ; A cluster of .edosely related jobs, where 
that relationship depends upon commonJLy accepted groupings of 
jobs by reason of similarity of data syst^em^included, type of 

*! 
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equipment worked upon, subject-matter content n^eded/^o2^ techni- 
cal concepts involved. Though sojrietimes comparable to a career 
ladder or lattice, a job cluster may encompass occupations of 
a somewhat broader nature. An occupatiohal area or cluster of 
]obs may also be labeled as an occupational field. 

Job: A specific vocation, trade, profession, craft, or 
occupation serving as a line of work or employment, where -most^ 
workers typically are called by the same or synonomous job title. 
A job is not limited /to one employment, position or one groupjdng 
of workers within a single employing fxrm. However, it is 
located at only one status level in an occupational area or 
career gladder , and is dis^tributed across many employment settings. 

Occupation : Same as "Job." . t 



Duty : An arbitrary division of a job, (or of an Occupational 
area) 'into functional categorizes of related tasks for descriptive 
purposes. .Duties a^re usually stated as a general ^irea of respon- 
sibility, with action word's ending in " ing" -'-gerund s . 

Task : A .meaningful unit of work activity , ^ generally per- 
formed on the job by one worker within 'a limited period of .time; 
a purposeful job-oriented activity o.f a worker. In m'6st instances 
a task should be stated such that it would be reasonable for a 
<;orker to answer "how often" he performs that task*on ^lis job. 

Task Inventory ; A comprehensive listing of tasks per-^ 
formed Uy workers in a ^b or occupational area. When a -task 
listing is combined with one or more questions to be asked about 
each ta&k,^ the resulting instrument Is called a Task Inventory 
Questionnaire. * , ^ 

Work Activity : Same as "Task," as used in this report. 
Implies a purposeful unit of work having 'direct ^ value in accom- 
plishing the goal^ of the job.' Thus, 'it would not be a component 
part of a task such that it had value only in relation to that 
task, but is in fact a jneaningful .task of the job itself. 

' \ 

I 

Overview of the R&D Program "Served by This Survey , • • 

Those individuals involved in the development of vocational 
and occupational training programs .need effective pi^ocedures to 

,aid in the identification and selection of content with known 
relevance «to occupational performance requirements. They need ^ 
to be able to- assure users of their curricula and instructional 

,materials th'at the things to'Be learfied in the training program 
are the things most appropriately learned there, and that when 
they use their materials, students will be learning skills^ which 
are important to and recfuire'd for effective perfqrmance in the 
occupation. . ' - , . 



The Center-* s research program on curriculum content is 
concentrating its resources on the development and testing of 
systematic methods and techniques . The resulting procedural 
models should help in .the identification and .selection of 
critical content for inclusion in vocational and occupational 
instruction programs. The overall study hopes to produce a com- 
prehensive set of systematic and efficient procedures for deriv- 
ing > relevant and critical training content based upon require- 
ments of work performance situations* The present report is one 
product of this ongoirig program of methodolQgical research. 

^ The overall objective of the current project is the develop-' 
ment of methods for using timely, firsthand occupational task 
information to identify critical- .performance 'requirements that 
warrant formal training. However, the methods under development 
are riot limited to application in this study. Vkey are being 
designed.. f6r use ipr many occupations of interest to public 
education/ and to^industrial training. When .frilly developed, 
they sho.uld be especially important for pl^^ing curricula in 
situations where there is uncertainty ab^dt the occupational 
requirements and of the critical training content. ^ ^ 

In this identification process it^ii assumed that cost- 
effective, pre-employment training programs necessarily will not 
attempt to train students for all tasks performed by experienced 
workers in an occupation, but' rather will assure inclusion"of - 
those learning requirements essential for employment and effective- 
job performance. Thus, identif jLcation of tasks ^mo^t needing train- 
ing prior to employment is necessary for .planning, efficient 
training programs. • ^ - 

The basic issue of task selection is to identify those tasks 
-having the- greatest training criticalness , and^ eliminating -the 
merely "nice-to-know" and unessential learning requirements . 
The intent is, to have procedures to select tasks in a systematic 
way, using data obtained from persons most closely associated 
with and kndwledgeable about what rs in fact required Cn the job. 
By such procedures it should become feasible to -make cu^iculum 
content decisions which are data based and data substantiated, 
instead of relying solely upon a panel of advisors or the 
experience of individual instructors. " 

Task Inventory Ques'tionnaires are able to obtain this da^ta 
base from a inroad representative group of directly-knowledgeable 
persons. Rules for processing ^these data will be developed and ' 
tested. Subsequently these rules would be applied to task data 
to indicate whether each, task should be selected or rejected 
for further training consideration. The selection /procedures " ' 
will systematically process a large data base of task informa- 
tion so it may be used more readily as art information- source by 
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:hose* persons who must '^ultimately make the curriculum content* - 
ecisions; the rules, for Selecting tasks 'will no^t .t^emseives 
ctually make curriculum decisions* In later program, work, there 
vtill ^e an attempt to identify the " most »eff icient • set of effec- 
vive rules and supportive da1:a. . 

For making curriculum decisions and, plans, th«re is a real 
need to distinguish between that job cdnteE^ which is relevant 

^ to workers in the occupation 5nd that rele)/ant job ccfr.tent whTch 
is important for pre-employment trainj.ngT ^ Comprehensive listings 
of potential tasks performed by workers In an occupation, in con-* 
junction with <3&ta about how many 'workers do and -should . perform 
each task, help establish the relevance of the tasks ^to t>fat 
job-rat least -^m- purposes of making decisions about trainiTig 
programs. Though gome- tasks may properly belong to»"a particular 
occupation, 'there would seldom be a conceit for pre-employment 
training on any task unless set., would likely be* performed by some 
minimuiji number of workers. Other information about task perform- 
ance is also helpful in establishing a task's relevance', to. the 
job." . Such information as (a) how often a worker . typically does ' 
th'e task/ (b) how jimportant 02; significant • the task is to the 
job .assignment, and (c) the amount of time spent doing*each task"^ 
are all meaningful indicators of task relevance, ^ese kinds of 

,inf ormarticm' have beeh traditipnal me^^ures often used to describe 
ihe work that is'pertinent to' an ocfcupation. This -job descrip- 

/tion information is one very important determiner of wh^t is 

'•appropriate for training, but certainly not the only necessary 
ingredient.^ ^ 

• . * From those' tasks found to be^a reasonable part of the occu- 
pation (that is, -job relevant •to varying degrees'), i€ thep 
becomes meaningful to determine which^ of these curriculum candi- 
dates a^re worthy of some expenditure of irrstructiona-l resources 
and student time. Additional kinds of task information are 
needed to focus attention on the critical tifaining jieeds, though 
some of the relevance data may also be useful for this purppse. 
Selecting which job-rrelevant tasks shouid be of training concern 
is a more uncertain process than determining .their performance 
characteristics ancj relevance.^ " ^ ' 

Some relevant tasks may occur quite often, but be oi trivial 
interest for pre-employment training pro^ra:ms. This 'can occur^ 
for. several reasons: (a), most students could be expected to be 
able to do the task before entering training, (b) , training could 
be adcomplished equally well or betten on the job, (c) extensive' 
job experience may be*, needed to* learn a task, (d) task per^f o;:mance 
may differ quite, radically among employment situatiort&> such -that", 
no standard learning approach is possible, or (e) only the more 
.experienced workers are' Expected' to perform a particular tiask, 
such that early learning of It would hot likely be retained until 
needed. Conversely, the learning" need ^ay be imihediate and 
obvious . ^ « ' ' ' 



^'Also, other jrelevant .tasks may or may not be appropriate 
•for tjrainiilg because of a Vide range of other reasons. While 
full resolution of this issue cannot' be expected, there are some 
kinds of task information tha^t can reasQnably be expected to* 
provide important cues about are^s needing *traininQ^ attention. 
Certainly useful would be knowledge of which*. tasks'are related 
to on-the-job performance problems and difficulties. • To benefit " 
from the experiences and judgmen't of those persons who are close 
to the^job and aware of the' realities' of th^-work situation, 
it would also appear useful to ask such persons where they ^eei 
each^ task should be learned. 

F9r conducting research to generate reliable and meaningful 
selection rules, there was a need to have sufficient task data - 
to examine several options. The data gathered on Business Data 
Programmers, and reported ^►'herein , oartially served this need. 

• 

The next section of this reR^^ contains a brief descriotion 
^oi the "Task' Inventory" method and^ followed by a descripti'on 
of the ^survey 'design for the method as used in this study. Two 
sets of 'data' summaries are then presented. A highly summarized 
se^of data is presented fii^t. This summary should be of use 
to individuals involved in cctrriculum development for computer 
programming occupations. A set of ^re detailed data suirtmaries 
is included in Appendix C. The detailed summary' tables would 
seem primarily useful for reference by individuals who conduct^ 
curriculum re3earch and occupational performance surveys. An 
initial version of inventory and survey proceduiTes was described 
in an earlier program report (Melching & Borcher, 1973), and a 
revised and expanded manual of procedures is planned for the * ' 
::orrtpletion of this series of studies. • 
• - ' * 

^ THE TASK INVENTORY METHOD 

The "Task Invei^tory" method ds a syrvey-questionnaire approach 
to job analysis being tested for providing performance data of use 
in deriving' relevant and critical curriculum -content ' for occypa- , 
tiortal training programs. Employing a comprehensive listing of ^ 
job tasks, knowledgeable perspns a^re asked one or "more, questions * 
-about each task. This information is then summarized in a manner 
suitable 'to .the particular analyses that may b^ desired.- 

The methodology in this study is an adaptation of the process'' 
for conducting occupa^tional task surveys developed over the past 
fifteen ye^rs by. the U.S. Air Force (Morsh~ & Archer/1967; 
C^ristal, 1974). The general .notion of task listings as the 
'basis for a wide'sampling of worker responses^ is not new, having 
been the form of a survey of 1,845 workers over 871 -activity , 
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statements for an occupati-onal area that was reported by Charters 
and iN'hitJLey 50 years ^.go (1924) • One of their purposes at 
that time, as. ours is now, was to determine the job performance 
requirements for use in defining. and justifying curricular 
content. ^Renewed interest in this form of dccupational* purveying 
w^s sparked by Rupe as a result of Hie comparative study of* 
several 30b analysis methods- .(1956) * v;ith the advent of widely 
availa^ble' com.puter processing fot survey data, the survey process 
became quiie feasible to include the capability of new and 
expanded possibilities^ .for data analysis. This methofl is used/- 
to rroduce a comprehensive description of what is done by workers 
in a particular ocpupation or occupational area. 1 1^ jnakes^ use 
of ' an ampirical base of timely performance and critigalness 
-data provided by persons close to the current performance of an 
oc<;upatioa, usually worke«?s and supervisor^, representative of 
a wide scope cf occupational performance situations. 

The Task Inventory method now consists of a number of ^inte- 
'grated steps whicil assist re^archers and curriculum developers 
to move from the definition of the training and occupation 'of 
interest, through, data .collection and analysis, to curriculum 
content derivation. Elements of the process presently include: 

1. £)efinition of the scQpe of the occupational training 
interest (such as the job* setting, related jol^s with^in. 

*an occupational area, and performance contingencies). 

2. Development of a corHprehej;isfVe list of potentia-l tasks 
performed by workers witHih the work scope defined, . 
with tasks stated at a level and in a form suitable for 
making curriculum plans a'nd decisions. ^ ' ' ^ 

3. Selection of questions to be asked about each task to 
provide desired descriptive d^ta on task relevance 
and/or cxiticalness . , * , ' 

4. Pretesting of instructions or new question formats. 

5. Design of*a sampling plan to obtain represent-^tive 
task data^ ' ' ^ , 

6. 'Preparation, printing and distributipn of 'the task 

^* questionnaires (including background items on ^respon- 

, dents, work settings, and organizations) . 

7. Administration of ^the questionnaires to workers and- 
supervisors in accordance with the sampling design. 

8'. Preparation of the questionnaire data for computer, 
processing. ' / - ' 
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9. Computation, of selected descriptive sufimaries of 
response data for- each task for' each job; ^r' for 
; other population subgroups within a job. 

« 

10. Preparatior? of a report of data obtained rrom the 
occupational survey, for' sharing with others. 

.11.* Completion of selected analyses of the data , " dependinc 
on purposes to be served. 

. . -» • 

.12. Preparation , of repoiJts to be used for curriculum 
.> development and evaluation. 

• / . . . ^ 

The current* program of research seeks to establish addi- 
tional elements of the process, by which task data may be used 
ex.iciently in selecting critical performance traminc reauire- 
roents, given the determirta tioh of what tasks are relevant 'to an 
occupation of interest. The present report is a product 
'-Element iO above. • 

Advantages . ' ' , 

mere are a number of advantages to the use of the Task 
^?Q^nf°''^v"'^^^°'^' ■ El3b°i^ing upon advantages not^d by Christal 
UH/U), the raethoa includes^^ch .advantages as: ' 

1- Represent ativeness . Data can be collected from many 
persons 'Who are directly knowledgeable of what does ' 
.and should occur on the job, and 'this data can be 
separately constructed for population ' subgroups to per- 
mit group or situational comparisons and contrasts. 

• 2. Economy. Data can be -collected from many persons by 
questionnaire for less than it would cost to collect 
data from a few persons by standard job analysis 
methods. Repeated data collections permit reuse of 
previously constructed inventories and data. The 
questionnaires can be mailed and self-administered.. 

^- Comprehensiveness and Validity .-" Extensive inventories 
of ]ob activities are promoted, permitting .reponse 
data to point out variations in job relevafnce of 'the * 
■ items, unprejudiced by preconceived • notions pf . what is 
. - relevant aiid critical. Use of task- recognition, » 

rather than recall, enab.les respondents to provide 'far 
greater detail and completeness in the available-, time . 

4. CompaJ^ability. Research substantiates th? reliability 
of group responses. Standardization of items and 
response format;s permits assessment of trends over time. 



and comparisons with related jobs or -dther inventory 
studies* The comparative analyses,* permit resolution 
.of some uncertainties with' respect to regro^ial differ- 
ences and of newly emerging job types within an occupa- 
tional *area / . : » 

5. Quantification . The questionnaire information for the 
most part is ^quahtif iable , allowing it to be stored, 
processed, analyzed, 'and reported by computer. Con- ^ 
ventional statistical techniques may be applied in many 

- instances to produce desired ^analyses. 

6. Job Improvements . Clues may ' be obtained by certain 
^' ^ ' task questions for areas and means where some 'job im-- 

provements might be very useful. Additional clues 

can be t^bt^ined for redesigning jobs and job lattices.^ 



Limitations ' ' ' 

— - • 

The major limitations of the Task Inventory method appear 
at the presen1|: to inclu<5e the following :> 

^ * 1. ^Response data now are limited to what is the state of • 
*/affairs at.'the time questionnaires are administered, 
yielding nq estimates of future requirements (though 
this can be tempered somewhat by repeated administra- 
tions and. analysis of trends). 

2. Descriptive job summaries, are dependent upon the merit 
of the tasks originally identified. If the task 
listing is incomplete or the tasks poorly stated, the 
questionnaire data cannot compensate for this. There 

is a fairly high cost involved in constructing the first 
comprehensive, list of tasks, particularly for Kighly 
* skilled and professional occupations. However, this 
cost should be rapidly amortized through repeated usage. 

3. There remains prof essionall^isagreement 6n how to-^use 

• the questionnaire data to make specific training cUrric- ^ 
ulum decisions. There is uncertainty as to what infor- 
mation is needed for identifying areas of training ' 
concern. Information pjertaining to job, relevance is' 

.only half " the picture; thef'e is still the need to 
determine for which relevant tasks * training is important. 
For routine occupations, data on "proportion of time ' 
spent on each- task" or on "frecJjuency of task performance" 
seem to be useful for describing tasks^of relevance 
and significance to an occupation. However, for l^ss-' 

"routine jobs (such as those of cra^ftsmen, professionals. 
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supervisors, salesmen, and others having many tasks to 
their job) other measures seem more meaningful, partic- . 
ularly the question on "the extent to which eacti task 
i5 a significant part of the job." Data from this 
• . sufvey will subsequently, be used to provide some initial 

resolution of this -issue, particularly as it .pertains 
to the making of training curriculum' decisions . Per- 
formance ^data, however, does permit reas^able assess- 
ments by 'training personnel of what content is*-out- 
dated and irrelevant in their existing cui^riculum. 

9 

4. There is uncertainty also as to the -form and specificity 
for stating iasks of an applied cognitive nature, such 
as those tasKs portraying interactions with people and 
with concepts. On these matters, however, there appears y 
to be reasonable agreement among joB analysts with'' 
regard to equipment- ^nd material-oriented tasks. 

SURVEY DESIGN . • ' , 

* '' * 

. Questionnaires' were developed and, administered to obtain 
'information on f^e tasks^ of Business Data Programmers. The 
following sections describe the nature of that survey. Question- 
naires-were completed by bo^h programmers and • supervisors . 

Job Definitions ^ . ^ -.-v - 

Business Data ?r6grammer was 'defin^d\as fellows': 

The Business D^ta' Programmer (DOT No. 020.188-026) may 
• . be identified by such other job titles as: 

a. Business Programmer ' 

"b. Digital-Computer Programmer ^ • 

c . Senior , Programmer , " ' ' - 

d: Business Systems Progtammer 

In general, ^he Business Data ^Programmer is .one who^ 
. converts statements of business problems to detailed 
logical flow chants .for coding into computer language 
and solution by means of automatic data-processing 
. equipment. ^ They may aYialyze v/orkflow charts or diagrams 

representing busiaess probl^s- to develop a sequence of 
^program steps^ w-rdte detailed logical flow charts in 
'syrrtbolic form to describe apithmetic and logical opera- 
tions involved, convert flow^chferts to language pro- 
cessable by computer, test ♦progtam adequacy, correct 
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prcgram errors*, prepare written instructions to guide 
operating personnel during^production runs, and rework 
prbc;irams to mcxease opera^ting^gif iciency ^or adapt to 
new requirements. They do not typically program sci- 
entific data , '•research analyses ,_gp.gineering studies, 
gaming simulations, or machine autoraation'prpcesses . 
TheV may specialize in writing programs for one. make 
ahd type of 'computer, ^ 

The definition of a Supervisor of Business Data Programmers 
is .-given below:^ \ " 

The Supervisor- o,f Business Data Prograiimners may be 
/' identified by such other job titles as: 



b. 
c . 
d . 



g- 

h.^ 
i .* 

j. 

k. 



Chief Business Programmer 

Project Director, Business Data Processing 

Business Manager 

Lead Programmer 

Computer Operation Manager 

Business-Systems Coordinator 

Computer Prograrrtaing Coordinator 

Program if^anager 

Data Processing Manager * 
EDP Manager 

Office o^ Agency Manager 



These persons pl^n, schedule, direct, and review the 
preparation of programs to process business data by 
electronic data p*rocessing equipment. They may assign 
.and coordinate the work of programming personnel, 
develop own programs and routines, consolidate program 
segments into complete sequence^ analyze computer test 
runs for correcting programs or input data, revise or 
direct revision of existing programs, compile documenta- 
tion .of program xievelopment , train subordinates, \ 
recommend or initiate personnel actions, and similar \ 
supervisory activities. ^ 
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The Task Inventory Questionnaire 



The Task Inventory Questionnaires^ used in this study con- 
sisted of- a checklist of 4.74 computer programming and business' 
data processing tasks, and 12 questions to be answered about 
the tasks. ^ < . 

The task list" used in this study was composed of work 
activities from a variety of job. types' in the general occupa- 
tional area of computer .programming and business data processing. 
Thus, there also were t^sks for system supe^^vrsion , coasolq? 
operation, systems and management ^nalys\s, and other functions. 
These items resulted from a procesjr of reviewing, r'ewriting, % 
testing, and modifying the task statements from a previous 
study of the entire cluster of data processing jobs (Borcher & 
Joyner, 1973). ^ ' . 

The task questions used- in this stuc^y, and their subsequent 
use for selecting the more critical performance training needs, 
were adapted from procedures developed for 'the U.S. Army by the ^ \ 
Human Resources Research Organization' (Ammerman, 1964, 1966) and 
a. scale of .item significance developed by Hemphill (1960). 
[These additional 'task questions supplement the' "relative time , 
spent"' data which were gathered in the earlier study by Borcher 
and Joytieflf. ^ ' 

'Five questions 'were answeired by workers; that is, Ipy Busk'- 
ness^Data Programmers. Another seven, questions were answered by 
supervisors of Business Data Programmers. Worker (Questions are 
arbitrarily numbered as i, 3, 6, 8, and 12. Four of these 
worker questions U, 3, 8, 12) parallel certain of ^he super- 
visor questions (2, 4, 9, ^3) , ^dif f ef ing primarily in the way a 
question is phrased for the particular type of employee. 'Super- 
visor questions are associated with numbe'rs 2,, 4, 7, 9, 10, fl,^ 
and 13 . . • . 

. The 12 questions were intended to* provide, two types of "^"^ 
^ information. Seven questions were intended to obtain informa- 
tion descriptive of job relevance and ^ask performance . ' 

^ ' ^ ^ 

Due to the research objective' df obtaining a comprehensive 
data base for examining task selection pA)cedures, the Task 
Inventory Questionnaires (TIQ) used in this study were, unusually 
long. For most other purposes^^a much shorter TIQ would be 
obtained by using fewer task questions or by distributing por-- 
tions of the questionnaire over^ subgroups of employees. However, 
there usually would be- a need for a larger number of employees 
answering each task question, to assure stability of the summary 
data to be obtained. , < ' ^ 

11 ■ ^ ' * 
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Five quc^stions were intended to' obtain information . concerning 
training cri t igalnes>s , Workers res^ponded to four questions 
cescripti've of task performance and one,' question concerning 
training criticalness ♦ Supervisors responded to three questions 
descriptive of task performance and tour questions concerning 
trainj.nc crit icalness . The following illustrates which types 
of questions were to be answered by wo^jkers and by s^ervisors* 
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Seven Questions 
Descriptive of Joi 
Relevance and Tas] 
Performance | 




* 

Five Questions 
Providing Ratings 
of Training 
Criticalne^s ^ 


ViCrkcr s 


Ql: Task Occurrence 
Q3: Frequency of 

Performance" 
Q6: Extent Task Is Part 

of Position 
Q8: I^nportance to Job 


•Q12: Learning Location 


Suj^crvisors 


Q2 : Task Occurreilce • , 
Q4 : Frequency of 

• Performance 
Q9 : Importance tQ * Job 
> 

• 


Q7: Time tp Qualify 
QlO: Possible to 

Improve Procedures 
Qll: Poorly Performed 
'Task 

Q13: Learning Location 

_? ■ ^ . 



In hrief form belov; are the . questions and the response 
scales associated with each.- , " 

Question L: Task Occurrence (Workers) 

/T \ During the last year or so in your present job gosition i 
as Business Data Programijler , which of - the , activities 
have you performed? 

Resoonse : Check mark for each task perfomed • 

' Question 2: Task Occurrence (Supervisors) 

rrqm your experience as a supervisor of one or more 
Business Data Programmers, indicate wKich of the activi- 
ties should be performed by Business Data* Programmers 
m your operation; that is, by such employees under 
your supervision in your office or firm. Indioate 
v;hich tasks yoiir Business Data Programmers should be 
doing as part of their job, even if only done once* ^ 
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Response: Check mark' for each task th^ Prograrrjners 
Are expected to do> » ' 

Question 3: Frequeocy of Performance , (Workers) . ; 

How often have you . been' per forming each of the activi- 
ties done by you (as checked in Question 1)? 

N 

.'Categories of the Response Scale: ^ j 

a. Hav^ done, but -don ' f normally do? 

H>. Less 'than once a year. 

c. Once a year. . . /on the average. 

d. Once a month. L over the last 

e. ^OuG^ .a week. f several months. 

f. Once a day% 

g. Several times each workaday. 

Question 4: Frequency of Performance (Supervisors) 

From your experience as a supervisor of one or more 
Business Data Programmers, judge about how often a 
typical- Business Data Programmer in your operation 
should perform^' each of ,the activities you checked - (in 
. Question 2) : _ 

Categories of the Response Scale: Essentially identical 
to those' of Question 3. - i . 

Question '5: Relative Time Spent (not used in this study; 
reported in Bprcher and Joyi^er, 1973) 

Question 6: Extent Task Is Part o£ the Position (Workers) 

Answer this question so as to give the best . description 
you can of what you da in your present job as a 
Business Data .Programmer. For eacli task statement, 
rate how significant a part of yout job it is. Con- 
sider and weigh its importance, frequency of oecurrence, 
relevance, ' and any other factor which you think deter- 
mines to^ what extent the task is part of your position. 
In your-'bwn mind, combine these factors into a sin^S^ 
rating of how significant a part of your job it r^pre- 
sents . 

.Categories of the Response Scale: 

'r » 

a. Definitely not a part of my jobT 

b. Under unusual circumstances may be a minor part of 
■ ]fj my job. , 



13 

. 22 



c. (not defined) 

d. (not defined) 

e. A -substantial part of my job. 

f. (not defined) 

g. (not defined) 

h. A most significant part of my job. 

Question 7; Time to Qualify ( Supervisor s ) 

By your standards as a supervisor of one 'or more 
Busii;iess^ Data Programmers, when do you expect th^t a 
new ^u^-iness Data -Programmer employee should be capabl 
of satisfactorily performing each of the act'ivities 
you checked? That is, how soqn after beginning, employ 
ment as a Business Data Programmer do you feel that 
employees should be able to do each activity with 
reasonable competency? ^ , 

Categories of the Response Scale: 

a. Competent performance is never necessary. 

b. Some number of years beyond the first 3. 

c. Within the first 3 years. 

d. Within the first year. 

e. Within the fir^t 6 months. 

f. Within the first 3 months. 

g. Within the firs^t month. 

h. Within the first week on the job. 

Question 8: Task Importance to Job - (Workers) 

What degtee of importance would you assign to each job 
activity yoU perform? Judge the importance of .each 
activity in regard to its contr ibuticJh to effectiV-e 
^operations in your office or .firm. ^ 

Categories of th,e .Response Scale: 

a. Low importance (relatively unimportant part of the 
job) . . . 

b. Moderate impor't'anc^ (important but: not essential) . 

c. High importance (essential part of the job that 
decisively influences the effectiveness of the 
office operations) . 

** 

Question 9; Task Import;ance to Job (Supervisors) 

Based upon your supervisory experience in your present 
operations, what degree of importance would you assign 
to each job activity that i& appropriate for your 



Bu'siness Data Progj^ainmers? Judge^ the importance of 
' each activity in regard to its contribution to, effective 
operations in your office or firm. 

' Categories of the Response- Scale : Identical to those 
of Question 8 . ^ 

Question 10: Possible to Improve Procedures (Supervisors) 

(P^^t 1) Based on your total experience a's a super- 
visor of Business Data Programmers, do you feel that 
for some of the work activities there could be a better 
or mor^ effective way of doing t}\e activity? That is, 
of the activities you checked . (in^Question 2), could 
an improvement be made on the present way in which 
Business Data Programmers typically perform. an activity? 

Response: Check mark for each task where procedures 
could be improved. 

(Part 2) For those activities checked as possible to 
improve procedures, suggest the main way for improving 
such x>rocedures. V 

Xategaries of the Response Scale: ' 

a. V Provide a readable, ready-reference handbook or 

similar guide for use on- the job. 

b. Expand, correct, or clarify the existing directives 
. on the matter. 

■c. Improve the content of formal school training on 
the matter.^ 

d. Provide research ot special study for improving 
the present procedures . 

e. I don't know how it might be improved, but I think 
it can. 

f . , Other ^comments to be written in) . 

i 

Question^ll; Poorly Performed Task, (Supervisors) 

(Part 1) Based on your total experience as a super- 
visor of Business Data Programmers, do you feel that 
many Business Data Programmers perform cert&Tn of their 
activitlr^s poorly- or unsatisfactorily, even after a • 
reasonable amount of time on the job? That is, of the 
activities checked (in Question 2) , which ones are - 
\ usually not done by experienced Business Data Programmers 
^as well as they could" be? This is not a rating of 
individual programmers, but rather an indication of 
activities which could be improved^ under the riqht 
circumstances. ' 



/ 

Response: Check mark for each tesk where performance 
is generally unsatisfactory* 



(Part 2) Eor'tho^e activities checked as poorly per* 
formed, suggest* the. main reason for such performance* 



Categories of the Respond Scale: 



a* Lack of interest or poor attitude on the part of 

Business Data Programmers* 
b* Ineffective job training on^ the matter, in formal 

school training programs* 
c* / Business Data Programmers'^ are overburdened with 
♦ more important matters, and do not h^^e time to_^ 

perform this activity properly* ^^^^--^ 
d* The activity is an extremely difficult one 

master * ' • 

e. I don't know the reason, but I believe "the general 

performance by many Business Data Programmers is 

poor or unsatisfactory * 
f * Other (comments to he written in) . 

Question 12:' Learning Location (Workers) 

From your totals experience as a Business Data Programmer 
(with present and previous employers) , judge where each 
job activity should be learned* That is, where should 
, a Busine3s Data Programmer make the mail) effort to 
learn what needs to be known about each activity? 

Categories of the Response Scale: 

\ y fi 

a. Prior to enrollment in a formal job training program* 
b*. In a formal training program or school, before 

regular employment in the job * 
c. On site (such as by job experience after employment, 

or on-the-job training) * 
d* ^Through pfior employment experience in a related 

or lower entr^ occupation* 
e. Other Comments to be written in) *, ' % 

*f* There is nothing that new Business Data Programmers 
. would need to learn abaut the activity (si^ch as 



Business Data Programmers, judge where each job activity 
should l?e learned* ^ ^ 




Categories of the Response Scale: 
of Question 12* 



Identical to those 




These questions, and Associateid response categories, are 

repea.ted' for the reader's convenience just prior to their' use 

in the Appendix C tables, as v^ell as in Tables 1 and 2 of the 

body of thi^ report. , ■ 



"Sampling Plan 



I^Iot all participating employees qpmpletsed each question. ' 
There were two major groups of .workers^ and two major groups'" of 
supervisors. One group of workers and supervisors were from 
the states of Mississippi, Wisconsin, New Jersey, and Washington 
(representing the south, north central, east, and west portions 
ot the country).^ The second group of workers and supervisors ' ■ 
were in the states of Ohio, Oklahoma, New Hampshire, and 
California (representing a ^omawhat comparable group of employees 
in the east central, west .central , east, and west portions of • 
e country) . ■ ' 

It was intended for the' Task Inventory Questionnaires to 
be administered to 18 programmers and 12 supervisors in each of 
eight participating states, sufficient 'to allow for -some lo&s 
>and reductioi^ as might normally be expected in a survey. 5even r 
•of the eight states were selected because of the existence of 
vocational curriculum management centers which we're key parts 
of the National Network for Curriculum Coordination sponsored by 
the U.S. Office of. Education. In two instances an alternate 
state, affiriated with a, curriculum center, substituted in that 
geographic area to administer the questionnaires.. Additionally, 
the northeast area was expanded to include' a second administer- 
ing state vocational agency. States with" both very large and 
very small populations were in each group. * ^ 

. Employment sites ranged from large metropolitan areas to 
sma\l isolated communities, with the major emphasis upon metro- 
pol:fctan areas. Business-enterprises "actually contacted and used 
were essentially targets of opportunity. They wete ones available 
and accessible to administrators in e^ch state,, consistent insofar 
as reasonably possible with the ins:^ructions for identifying 
respondents and administering the questionnaires. Generally 
employees were contacted in several different cities and indus- 
tries within, each state. • • 



To augment- the number of available" respondents in this 
grouping, questionnaires from two workers and four supervisors 
wer.e included frqm^ the state of Ohio. These v/ere from a differ- 
ent metropolitan area than those generally" included ia the alter- 
nate grouping of questionnaire respondents. • ■ 
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Thirs diversity^ 
across nja^or regions 
a reasonable represe 
which Business Data 
sapling of the •tota 
controlled, 'the, actu 
vey'Should certainly 
meaning fulness where 



of locations and industries, distributed 
• of the- country, was intended to approximate 
ntation of the overall work, situations in 
Programmers obtain employments. While the 
1 population o'f programmers wak not strictly 
al farnge of variations i^ncludec^ in the sur- 
lend assurahce of the data accuracy and 
some concensys did occur in the data. 



The -following outline lists the questions ^ that employees 



answered in each subgroUping : 



Qu^tions Included in Task inv'en-* 
tory Questionnaires, Listed in 
S^querice Answered by an Individual 
in -that Group . 



•orkers 



GrouD 1 



GrouD 2' 



Ql>: Task Occurrence • . 
Q3: "Frequency of Performance 
Q8 : ImDortan(pe>±o Job 

T > - 
96: Exteat Task Is Part of* the 

Position ' * • ' 
01 2: Leafrni^h^ Location 



Supervisors 



Grouo 1 



Q2^ 




Task -Occurrencei 
Time to Qualify 
5jnpor,tance to Job 
Possible to Improve 'Proce- 
dures 



Group 2 



Q2;*'.^ Task Occurrence 

Q4 : Frequency of Performance ^ 

Q13 : Learning Location 

Qll: Poorly 'Performed Ta'Sk 



Gr:ou 
compromis 
vork sjett 
9roj ect .'^ 
erately s 
job marke 
ta3k info 
bettet as 
emplo^men 
xs intend 
qmploymen 
h|aippen to 



pi,ng of fdur states to respond to ea.ch question was a 
e solution foT obtaining a b^oad representation of 
i^9s> ,yet remain within the research resources of this 



Var 
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geofgraphical and industry context^ were! delib- 
ought, rather than concentrating upon some restricted^ 
t. The puijpose of broad representation is to %ecure 
rmatlion* such that training program ' decisions might 
sure that ihe trainees are effectively prepared for 
t in a wide range of situations an^ opportujjities . '^This 
ed to enhance their capability of- Scquiring^ satisfactory 
t eKperience v/herever opporfeunitiek and ' circumstances 
occur for an individual. ' ^ 



Such job mobility may not always be, the goal of a par'ticular 
training program, however. In instances where schools or 
colleges intend to^offer specialized training programs. that are 
targeted for particular employment situa tions / it might be more 
appropriate to sample employees within a spepific type of 
industry or in a l^imited geographical area^ ^ 

i • 

Except for V^orker (^oup 2, all person^ answered the questions 
only for those tasks each had checked on Question 1 6r 2 as ©art 
of the job. This -was^ done in attempting to reduce the response 
time for each person -answering the questionnaires. (Note: In * 
less extensive administrations, it would be recommended thkt ' 
employees provide a response on every item to reduge opportuniTy 
for recording error.) Questions 6 and 12were to Be answered 
for every task in the ' inventory by members, .of Wpirker Groijp 2, to 
permit Question-. 6 to be administered as if no other ]ob-relevance 
questions were involved. All persons were inarmed that if' there 
were any particular ifens they -preferred no.t to answer, they 
■were certainly free to omit that item. 

Tne type and l^umber of questions assigned to each respondent 
•group allowed each questionnaire set t^o be completed in about - — ■ 
three to foOr.hou^s.^ This is far, too lengthy for normal' usage 
of Task Inventory Questionnaires. However, the various kinds of 
task da-t^ were necessary for one of the purposes of tKe overall 
research program, i.e., the 'identification of the fewest ques- 
tions which accurately 'detect relevant and critical training' 
ne^ds.- Such a determination should eve»tually permit future 
questionnaires for trailing purposes to be much briefer* T^ 
data collected do indicate that participants were patient with 
the^^jpiTesent version, and made an. obvious effort to respond . 
asoferately . This cooperation and effort are highly appreciated^ 



Network of State Ageacies Providing Local Administi;at ion of ^ 
Questionnaire's ! ' w ^ 

In addition to the participating employers and employees-, 
the success of this wide.-scale data collection effort was' due 
in large measure to the conscientious activities of personnel 
in several state agen£ies. It was their mission to establish 
local contacts to secure the cooperation and response to 
employers and employees. Each agency^ accomplished this in the 
manner most- effective for a particular state, consistent with 
general guidelines regarding the types bf respondents needed. 



'This identification is notjpart of the preserjt report of 
the occupational -survey. 
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They; administered the Task Inventory Questionnaires!* on a large 
scale, in a, civilian and coimnunity x:dnt;ext , and-in compliance 
with the requirements of this study for full voluntary- partici- 
pation by each respondent* Appendix A acknowledges the^respon- 
sible participating agencies and key individuals involved/ 
Since their participa tioi^ some individuals have become associated 
with agencies or positions dif f erent^^^m ^these citations. 

Instructions to Supporting Statey A</encies ^ 

The instructions provide^d to guide data collection for this 
study were: ' - ^ * 

Moderate-sized or large business operations should be 
► ^ sought. If the business is too small,* the data-gathering 

effort becomes too time-consuming to b4 worthwhile, althdugh 
- -there is no restriction against using them. 

At least three different employing firrs should be obtained, 
preferably as many -dif ferent employers as reasonable to 
get» Try not to obtaiji all* of* the same type ot business 
firm. Generally, no more than -'sik workers of a given job 
type shou id be sought from any one employer. 

Insofar possible, try to get' workers who have from two 
to ten ye'ars of work experience after qualifying in their 
job area, 'rhat is, try -to avoid those with very limited 
or very ex^^tensive job experience. A predominance of older 
worker^ wot;ild tend to providd unrealistic.' job data upon 
which to base jthe training needs of new workers 

Supervisors should preferably have four or more y.ear^.of 
, experience supervising workers of the particular TiJ^pe 
involved in this Study. To the extent possible, seel^^, 
persons who have had experience supervising a number of 
workers of.- this type. 

For workers it was assumed .that some minimal amount of job 
experience would be needed f6r. them to recognize and provide 
useful indications of performance requirements. However,'' exten- . 
sivfe experience probably leads tc> pattern^ of performance beyond 
those for which pre-employmen^ trairtso^ might be expected or is 
likely to Occur the first few years on ^tke job. Thus, competent 
workers with about two to ten years of expedience in the occupa- 
tion seemed most desirable. For supervisars, the more relevant 
superviso-ry experience the better. It is their extensive back- 
ground which ^hould permit them to mak^e useful ratings and judg- 
ments. * . — 



Additional instructions also' were provided on handout sheets 
for each agency. It is .imoortant that ^inistrators of qi^es- 
tionnaires be well informed of the type oXeraployees desired .as ^ 
respondents, as well as how to handle a vari^y of contingencies 
that invariably arise. To assure this, key r^esentatives of 
each agency met with the project staff at The Ceqiter for 
Vocational Education orior to contacting employer^ and workers. 
At this one-day session, all we.re informed of the directiorts ^d 
had an opportunity;': to discuss individual concerns. 

The Task Inventory Computer System Programs 

' The Task- Inventory System CTIS) computer programs were 
desianed soecifically to oroduce descriptive siimmaries of ,the 
resDpnse data for each Question. They were designed m- a. Modu- 
lar' fashion to oermit ready applicability for processing aata 
fron other task" suVveys that might be conducted in the f.uture. 
New questions or response formats may be accommodated as 
needed. The TIS is composed of three programs: 

1. FILEUP - FILEUP reads raw data cards, -scans ior incon*- 
sistencies, shecks fgr cerd sequencing errors, and 

, builds a raw data tape , file (I-IASTER) . 
\ , . - 

2. SVCALC - SVCALC reads ^the MASTER file, calculates 

'* . summary values for each task, and creates a summary 
value* tape file (SVFtLE).'- 

3. - TA BLES - TABLES reads the- SVFILE 'and prints desired 

Data Summary Tables. (Tables 1-9 of AppeTidix C) 
It does not, howe'ver, print out the task statement. 

The TIS has a capacity of 50"0 task items per job a'nd can 
be used 'to analyze data collected on. a variety of question . • 
formats; including checkmarks for applicable tasks-, interval and 
ordinal scales, single response options on nominal scales, and 
combinations of checkmarks and nominal scale options. Interval 
scales contain the option of includii)g or excluding the 0 scale 
level in computing average responses, where 0 denotes that the 
respondent does not perform the task. Thus, an average can be 
computed for only those workers who actually have the task as 
part of their j.ob . " . • . 

A set of v.alid codes for each question is utilized^by • the 
TIS to screen the questionnaire data for errors and inconsisten- 
cies. Inconsistencies may occur when a; respondent does not check 
a' task as occurring (on Question 1 or 2) , but does* respond on 
sJome subsequent question. Such inconsistencies result in the 
Insertion of an invalid code by the program for the particular 
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oL'Li'^Vstrni^jri^''^ combination on which the inconsistency 
JecSrmiLliS^-^^L'T'' incorporated in the prograin to 

recoae missing data to a laissmg data code As s r^cni^ of 

Zn'rUT'"" P^°9-an, bases -patculauJSs on only 

those responses present within the ranges of valid codes 

' # * ' * ' ' 

The suHunary data'^for each task item may consist of: 

• . 1. Measure's of central tendency or average responses 
- (means, median!^ modes). , . - 

^" '^Ittnl f ^^^ponse. dispersion (standard deviations, 
quartile deviations) . . 

3. Percentage of category use. 

* * • 

Percentage of use of a specified scale range, 

distributions of responses on a scale, and 
J Ob totals. " ' 

suci\s'?;rr''^' subgroups of respondents, .' 

such as 30b types withm an occupational area or dis- 
tinct types of respondents within one job type. • 

- -7. Number of persons responding to the question 

• * 

m tne data reported in Appendix C there are 134 column..' of 
s^ary information given for each task. These da L are grouped 
into seven tables to print-out related kinds of task ^Jfo^matKn 

l^ui^ I'' '^^^^ Occurrence (10- columns of data) 

Table 2: ^Task Importance (22 column^) 

llllt 4 Extent, Task Is Part of the Job (l3 columns) ' 
Tahlt t °f Task Performance (27 columns) 

Table 5: TirQe to Qualify (14 columns) 

^ kT'^ ^' ^^^^"^"9 Locatioh ' (26 'columns) 
^ . Table 7: Supervisor Suggestions (22 columns) 

S^n'ts "-Zt'lUlZ'.'r P-9ra™e4 to fit sp'ecial require- 



4 . 

5 . 
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Characteristic's of .Respondents^ 

aackgrouHd data ' were "gathered from w6rkers (Business Data 
Programmers) jn five issues: (a). present job titS^^M* type of 

tL"i:r (S)T''' ^^P^^^'^^'.^-) Pri-ry s6urce of t^ain ngl^r ' 
the Dob, (d) years of experience in present job, 'and (e) vears ' 
Of experience xn the occupational field. Supervisors provSed 

t 



background data on: (a) prese>it job titie and (b) type of 
business. Four additional pieces of background irif ormation 
were to be provided by the state agencies supporting this 
-study:, (a) specific type of business operation, (b) relative 
size of business, (<:) relative city size, and (d) time required 
to comblete each questionnaire. ..A suiumary of available back- 
ground data for Business Data Prog-rainE\ersl^ provided in 
Appendix B.'* * ' 

It can be noted in TabT.e B-1 that programmers with job - ' 
titles of Business Data Programmers and Senior Programmers 
accounted for 43%. of the workers responding to the questionnaire. 
The variability of local job titles tends to mask the actual posi 
tion held, since titles of programmers apparently may tange 
from Computer Programmer to Programmer/Analyst^ even though they ^ 
actually fulfill the defined role of Business Data Programmer. 
Additional titles written in by 17% of the workers included such 
30b labels as Management Information Specialist II, Programmer 
II, Programmer/Analyst II, and Programmer-Ope!rator . 

Thirty-one percent of the supervisors gave Data Processing 
Manager as their job title, with a wide variety of other titles 
acfcbunting for the balance; including 36% giving write-in job ^ 
titles of Supervisor of Systems Procedures, Manager of System 
Services, Manager of Systems and Programming, Supervising ' 
Programmer/Analyst, Supervisor of Systems and Maintenance ' Pro- 
gramming, Data Processing Manager, Development Group Supervisor, 
Director of Linear Programming, Management Information Systems 
Supervisor, Assistant Director for -Applications of Computer 
Center, Customer Support Manager, and Systems Pro jec^t , Manager . 

With respect to the type of business in which emi^ioved 
(Table B-2) , non-federal government (other .than e^ducation) '^as. 
the most frequent category^ selected by both programmers and 



^The background data were collected for the research -purposes 
of this stpdy only and do not necessarily mefet the needs of other 
job analysis studies, such as those specified by th6 draft guide- 
lines of the Equal Employmenffc Opportunity Coordinating Council 
(1974) for emplayment test validation, or those cited in the ' ■ 
APA/A^RA/NCME (1974) standards for reporting the sample and condi-^ 
tions influencing test validity studies . Agencies ^esiring td 
adapt these data categories or this methodology to local condi- 
tions are cautioned of the need to collect background information 
in conformance with appropriate requirements. 

^All background percentages are based on the total "number 
of workers or supervisors in the sample • 
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supervisors (28% and 22%-, respectively) ♦ ^ducation ranked second 
in frequency of selection by both groups (workers 18% and super- 
visors 21%). Manufacturing. 'ranked a close third, with 13% of* 
tne'workers and 2Q% of the supervisors* Uie balance generally 
• , were distributed across 10 of the remaining 15 listed business 
options. However, write-in statements o'f programmers did include 
such business variations as data processing center (or service) , 
statistical pub'lishing, electronics manufacturer, and news media. 
« Supervisors wrote in such additional business services as public 

port, computer manufacturer, newspaper publishers, wholesale 
.distributing Snd service industry (computer bureau) . 

Programmers received their training to qualify for the occu- 
pation (Table B-3) predominantly through self -learning on-the-job 
(26%); employer training . programs' (19%},; private business, trade, 
or technical school (13%J; or through a technical institute or 
college (12%) . These figures are not folly representative of 
the primary training source for programmers, as a number of 
respondents (10%) ijiarked more than one training category.- 
Multiple responses were not tallied in this study, although they 
tended to be combinations of employer training programs, on-the- 
job self-learning, technical institutes, and a mixture of five 
other training sources. 

The programmers varie<3 in the number of years^of job experi- 
ence in their present jobs from -less than one year to 18 years, 
the 'average being 3.0 years (Table B-4) . Total years of indi- 
vidual experience in the computer programming occupational field 
ranged from one year t0 4 3.5 years. The average nqmber of totel 
years of related occupational experience was 5.4 years. 

Classifications by state agencies, though far from bein^ 
fully available, did provide ^some indication that <the specific 
types of business operations included in the survey were pre- 
dominately business firms Vj^b supportive computer operations 
and university computer services. These represent 32% of the 
total sample of worker and supervisor respondents, and* 62% of 
those reported by the state agencies. Respondents were drawn 
primarily^ from large business operations (48% of those reported) , 
with some 18% representation from small-sized operations. ' City 
size classifications indicate that the largest percentage of 
, respondents' (73%) v;ere drawn '^rom reasonably large met-ropolitan 
t areas as opposed to moderate;^ sized or smaller cities remote from 

a larg^ metropolitan area. These data ar3 re^Sf±ed in T^ble 
^ B-5. \ 

'results 

The survey results are ^presented in two forms. 'First, the 
survey data .on task relevance -are presented in' highly summarized 
and abbreviated form in Table^, 1. Second, a detailed presentation 
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of all survey tas. ^il.f,"^ dfta'5arer''Se=efsLy"?ntsr- ,. 

St Jf Jabled data. Task statements are^oca ^^^^ 
fanfin^Appendix p. ^^"^J^^f orsup:??is- 3"^^-". - "^'"^ ' 
,,oufs Sitl o£ bo?h groups . • 

occurrence represent, ■ , u^^rt 

• r^r. oT-Tor to keypunching 
Heview of the c-Pleted questxonna.re pr.or^t ^^yP^^ 

of the da..ta caused the reDection ^^^^^^ ^ajor obvious 
12 supervisors. Such rejections were ^^^^^ire .directioas. 

failures, of respondents .ollow 4, supervisor instead or 

A number of supervisors rated tne d -^d- not to 'have under- 

;::;rkers- job. some %??rSi|hly inconsistent and 

stood th. rating to complete the question- 

incomplete responses. A tew cn 
naires after making a -start. ^ 

^ additional 1. worker 2-Jti?-?i-L^"the^nairsis"t"?he 

evidenced by (a) the bf """^^^^^f ^^^^^yst, Sci-rf""=,°f %he 
approdriate job title <«-9 • ■ =^3''^"!.^ , and substantiated by the 

*o:si";i?ter rb7rsiSf ^^h ^Itiple r« 

ruStirnf irhiSh wf/ "t\aSf:i-ti;o "t^.larte?; Tf-ite. discri.- 
(n\ answering nearly all tasKs wj.l. ^-Hp task questions at all. 
nitfon: or %l not -^rCSIsSgat! .^Ihe'meri'ts of the task . 
Since this study was not ^"^J^''^?,., ? bat rather trying to 
'inventory questionnaxre ^^Jf ^^i^/train4«g -^f "°"|'vhaf 

■ !kirtL":rn.tS?4!S^"±S;x.tu^s fro. 40 supervisors 
and 60 worlcers per group. 

. in rroup 1 marked 115 tasks 

■ on ^^e average each pro^ammer -^^^^^/p.^grammers each 
on QuestifrLl as Performed by them^ ^^^^^ job, at a 

inriicated' an average of 153 tasics c„nervisors in Group 1 
TefeTTf 2 or higher - ^-f.-^.^.e p^'rfo^m^d by their program 
marked .an average of 167 tasks ^° ^ ^ ^up' of; supervisors 
Zlrs' wiih 164 tasks marked- -by ^^^--^^ jith 3r3 ■p6€entially 
on S^e^^^on 2. These figures compare with i3^P^^ ^^.^^.^^ 

Relevant tasks of Bu^^^f nSt bein? aTart of the occupation 
of the 474 Usted tasks as "°^J'^^^?ioJ. Apparently, a person 
for training purposes (^f.^^^fp^rfoifns less than half of the 
t^rs^hft Sfg^rS^^rereJa^nrScLss the entire occupation. 

.a.le I and ^n..^^^^^ ^Ji^^::''^''' 
12 arbitrary duty areas, as on tne y 



-?Ae duty la^ls are merely a convenience for providing some 
functional structure to the, entire listing of potential job 
tasks, intended to provide some work context in which to inter- 
oret the task statements ♦ 

•/ 

These duty labels unfortunately resulted' in some misunder- 
standing. A few raters omitted whole duty listings, apparently 
because zhe duty label itself did not seem appropriate for them, 
without pheck4.ng whether individual tasks within a listing 
might be relevant* For instance, Duties A, B, C, and D ali 
were labeled as "supervising" .duties ♦ Occasionally, i^ some 
worker did not feel any supervisory duties were performed, these 
sections might be skipped altogether without reading the task « 
statements . 

Since the duty categories were established arbitrarily in 
the first place, it would be our recommendation for future 
questionnaires that dutie? not be bas^d .on functions that might 
be construed as limited to f)articular types of employees in an 
occupational field. Another recommendation would be toTnove 
some highly relevant tasks up near the beginning of the task 
listing in Task Inventory Questionnaires,^ instead of 'starting 
off with more than 100 supervisory-oriented tasks. ^This would 
give workers a clearer idea that the task list pertains to^'them, 
and may help prevent some supervisors from thinking erroneously^ 
^ that they are to be. rating thedr own job aS supervisor inst6a<3 
c|f the' workers.' job. - . ♦ 

if . . . •/ • 

Abbreviated Summary of Task Relevance Data 

Table 1 includes those^ tas'k^* quest ions that suggest the 
exteat to which each task is relevant to the job of Business 
' nata Programmers. » To eliminate obviously questionable inforipa- 
/|:ion,^,two editing operations were applied to the data prior to . 
pr,eparirlg the summary. 

The original task listing contained 474 task . statements . ^ 
With the data from this survey, 161 tasks were identified as 
of low relevance and apparently not a part of 'the job of 'Busi- 
ness Data Programmer. A task was considered irrelevant and 
excluded from the data summary when less than*^ 10% of the Business 
Data, Programmers incjicated that they performed it or less than 
10% of the supervisors indicated^ that Bxisiness Da1;a Programmers 
should perform the "task. The tables, in Appendix C contain in- 
formation about these 161 omitted tasks, and Appendix a contains 
' the* identifying statement £qj^ each such^taSk. The remaining 313 
of the 474 listed tasks are present'^d in the* summary table. • 

A second set of items, involving spe<j:ific summary data, 
were removeci when either -the/distribution of responses to a 
question was very scattered, or very few people responded to a 
question.*- .These occurrences ^jrender any summary statistic very 
unstable. Because the tasks omitted were determined very- 
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conservatively, some of the summary items included may, be suf f i- ' 
ciently unstable to 'merit further study. The specific basis. for 
deleting summary items is described in the- next section. 

Inj:erpretation Guide for Table 1 

Table 1 contains the data summaries pertaining to varying 
degrees of job relevance for 313 tasks of Business Data Program- 
mers* Task numbers in Table .1 are the same as the original 
numbers assigned in the Task Inventory Questionnaires. • 

It should be kept in^mind, while examining these task data, 
that tasks v^ry in the extent to which they are part of the over- 
all job of Business Data Programmers. Some are only " peripheral 
work activities, more relevant to other related occupations 
within the .overall field of data processing. Their degree of 
relevance or job importance are not necessarily an index of 
their need for pre-employment training. 

The summary data are reported through the use of percentages^ 
averages (means), and category labels. Percentages are used" to 
'report responses to Questions 1, 2, and 6. Averages are used 
for responses to Questions 6, 8, and 9. For Questions 8 and * 
5 these averages reflect only those answers given by individuals 
who Identified a task as part of the job (per Question \ ox 2\ 
Averages for Question 6 include responses that the'^task is not 
a pare o6 the job (scale level 0), with, an additional summary 
^column to show what percentage of programmers rated each task 
as at least a "substantial" part of their job (i.e., used scale 
levels 4, 5, 6, or 7).^ Abbreviated frequency statements are 
-used to lab_£l summary (median) responses^ to Questions 3 and 4*. 



• ^^Summary labels- were assignefd on the basis' of median 

^nr?rLnIn^;^^f ^.^^ seven-point scale which was used 

rate frequency of performance. The method used for converting " 

median values to sumipary labels is shown below: 

Catea^^^^ ' ' ' Jange of' Summary Labels for ' 

^a^^gQ^y Median Values Medians in the Range 

Have done, but dop't 

Lesf .h.\^^' ■ ' --LS • Possible 

Less than once a year ,1.6-2.5 ' Seldom 

Once a year ; -2.6-3.5 Yearlv 

Onde a mon'th - 3 6 - d S fdT 

-rr„-^^ = 1 - J.o 4.5 Monthly 

c^^.l I T ' ■ .-4.6 -'5.5 . > Weekly ' 

Once a day , • . .5.6 .- 6.5 Daily 

Sevetal times each workaday 6.6 - I'.O Daily '+ ' 
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\ Data reported in the first four columns of Table 1 (Questions 
V, 2, and 6) include all responses* Data reported' in the last 
four columns' <Questions 8, 9,* 3, and 4) omit any item which: 
(a) has been answered by. fewer than 10% of the workers or super- 
visors m a*" group, or (b) had a'distribution of responses which ^ 
was so widely scattered as to make an average' completely meaning- 
less* An item of task information which has* been omitted is 
denoted in the Table by a dash entry. ^ . • . 

, * * 

To facilitate the interpretation of Table l/the response 
scales, for •'Questions 3, 4, 6, S, and 9 are repeated here to 
provide the reader a quick reference while examining the data. 
Kumber values in front of each scale category were those assigned 
for computing .averages, and correspt>nd to summa-ry values reported 
in Table 1- • ' , , * 

Questions 3 (Workers) and 4 (-Supervisors) : Frequency of 
Peri omance 

1 = Have done, but don't normally do.^ 

2 - Less than once a year. 

3 = Once a year. / on the average 
'4 = Once a month. ^ > over the last 

5 = Once a week. ' I several months 

6 = Once a day. 
• ' 7 = Several times each work day. 



Cutoff points for deletion of scattered responses were ^ 
determined on the basis of the number of responses ahd the num- 
ber of interval/S on the answer scales. Questions 8 and 9 were 
edited through the use of cutoff points based on standard . - 

deviations. Responses to these questions were deleted when their 
standard deviations were greater than 0.85 and 0^93, respectively. 
These cutoff Values were c6nsi<iered quite generous and conserva- 
tive, eliminating only the most obviously unstable data. 

Questions 3 and 4 w^ere edited through the us^ of the quar- 
tile deviation (half of the number of sqale units over which the 
middle 50% of answers occur) . Labels were delated when these 
quaftile deviations were greater than 1.7 5 and .1*. 84 for Questions 
3 and 4 , respectively. 

Providing 'the basis" for these values was a section in Downie 
and Heath (1959, pp. 47-51) on the Interpretation of standard ^ 
deviations (s) and their relation to rangejof i-nteryal scales. 
Conversion to quartile deviation^ iQ) was based on the constant 
relation'ship betv;een^Q and s for normally distributed data, 
Q = .674 5 s . 
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Question 6 (Workers) ; Extent .Task Is Part of the Position 

0 = Definitely not a part of my *job. 

1 = Under unusual circumstances may be a ipinor part 

of ,my job. 

2 = (Not derined) . 

3 = (Not defined) 

4 = A substantial "part of my job, 

5 = (Not defined) . 

6 ^ (Not defined)., / 

7 ="A most significant^ part af my job, ' ^ • 

— ^ • >^ 

Questions 8 (Workers) and 9 (Supervisors); Tas k Importance 

to Job ^ ~ ' — ' ~ 

r * 

1 = Lov; importance (relatively unimportant part of the 

- job)'. . r > . 

2 = Moderate importance (important but not essential) 

* 3 =i High importance (essential part of the job that ' 
decisively influences the effectiveness of the 
office operations) . ^ 
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Frequency of ^ Use ox Scale Categories ^ • ^ ^ 

» 

It is of . interest to note the "extent to* which each of the 
scale categories on the questions of the Task Inventory Question- 
%naires were used* Table 2 provi<5es ah overall t^lly of these 
"responses. »*^There seemed to be a quite reasonable distribution* 
of catiegory usage, w'ith some emphas^.s on those which -might; 
logically be expected. • . • 

Cf particular notice, .is .the -use of . the four undefined scale 
le'v^els on Question 6, Extent Task , Is Part of the Job. Undefined 
leyel$ 2y 3, 5, and 6 together" accounted for 4T% of all' seven 
response levels be^cjnd the "0" ("not a part of the 30b") level. 
Though the major portion of these was accounted for by levels 2 
and 3, the results help' allay concern that workers would j^not 
understand or use scaj.e levels which' were not defined *in some 
staterrent forn. ^ - ' * - * 



Consistency and Interrelationships of Task Questicfns 

Each pf the groups of 60 programmers, and 4 0 .supervisoi:s 
/answering a, task* question were divided alternately into two 
subgroups -of 30 programmers and 20 supervisors each* . The.se 
subgroups .of respondents were then used^to recompute av^r?ige 
responses fpr each task question. This perjnitted- a comparison 
.to be made^of how consistent were the aver^ags. answers for a 
question, by relating those given by one half of the res.pbndents 
to those given by the other ji^'lf of respondents > Table' 3 lists , 
the product-foment correlations obta'ined between subgroups or 
Questions 1 through 11/ and for training categories within 
Ques,tions 10 through 13^. The correlations were calculated 
•across all* 474 listed tasks, even though 161 were subsequently 
considered tp ba of low relevance to the occupation. 

^. ^Where a question called for an answer to be qiven for each 
' task, it will be noted that the. subgroups provided highly Con,- - 
s.istent answers. Where the respondents were to provide' answers- 
only for tasks n\?rked ks part of the job, the correlations* 
declined sharply. In. these inst;^nces many task averages were 
'based bri fewer respondent? than when all were required 'to mark 
an answer. ^ , ' 

Such apparent instability, however, is somewhat misleading. 
Many of the tasks v/ere* not highly relevant to the occupation* of , 
Business Data Programmer, These contributed considerable 
instability to average values computed on a task question, 
because so fe^v'^r-atin^s . entered ihto their computation?- 
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^ ' ^ V Table 


2 




^ Distribution of Individual Responses ^ 
" on Each Task Question 

* L 


* 


Response Categories 


60 

Programraeirs 


40 

Supervisors 


.Ocpurrence 
(Questions 


of Task 

1 and 2) . 


i 


Task Not Performed- * 
Group 1 

(Programmers Answering 

Questions 1-3-8) 
(Supervisors Answering 
'Questions 2-7-9-10) 

* 


9- 

21,542 

• 


12,268 ' 


Group 2v 

(Supervisors Answering 
Questions 2-4-13-11) 


>* 


-12,408 . 



Frequency of Tast: PerformaRce 
(Questions 3 and 4) 



I'regaeiicy* Categories: • 
• Not Normal, But Have Done 
_Less Than' Once *per Year 
pnce per Year • 
Once p^r Month 
Once per Week 
Once per Day 
Several ^''Times Daily \ 



283 
252 
i,311 
2,707 
i',443 
490 
'288 



■ 830 
299 
893 

2,127. 

1,11&, 
579 
620 



Extent .Task" Is. Part of the Job 
. CQuestioji 6)^ 



Extent Categories r> - ^' 
Nob a Pa'rt of Job 
fdinor Part 
2 . - 
• 3 ' 
Substantial Part 

5 ■ • 

6 • . . ^ 
Most Significant, Par.,t, 

• £ . '■' I 



15,527 
3,136 
2,525 
2; 216 
2,070 
673 
645 
977 
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Table 2-contihued 



, , 60 , 40 

Response Categories , - Erogrammers Supervisors 



Time to Qualify 
'''(Question 7) 


** 




On-the-Job Qualification Time^Categories : 






Never Necessary * ' 




105 


Beyond 3 Years on' Job 




285 ■ 


Within 1st 3 Years . * ' 




1^151 


Within 1st Year 




l-,524 


. Within 1st 6 Months » 




1,294 


.Within 1st 3 Months 




1,205 ' 


Within 1st Month 




871 


' Within 1st Week " . ' 




214 • • 



Task Importance 
(Questions 8 


t'o ' the Job 
and 9) 






importance Categories: 










Low (relatively unimportant) 




1,302 


1 


/4.15 


Moderate (important, but not - 










essential)^ 




2,790 


2 


,783 


High (essenti-al) 




2,172 


2 


,423 


Supervisor Suggestions 
(Qu,est;ions- 10 and 11) 




4 



l.,416 

Means for Improvement of * Task Procedures: ^ 

H-andbook or Other Job Guide 222 

Improve Directiv46 ^ 160 

Improve Training Content ■ . ' 565 

Research, or Special S,tudy 264 

Don ' t Know . - ,83 

• Other ' 44 

Not Marked, or Unusable 'Response 78 

Poorly Performed Task^' 765 

Reasons for Unsatisfactory Task Performance: 

Lack. of Interest ot Poor Attitude 201 

Ineffective Training Programs' • 217 

Have More Important Matters To Do 1*49 

Extremely Difficult to Master 122 

Don ' t Know ... " ' 44. 

Oth^r ' . - , . % 21 

^ Not Marked f or Unusable Response * . ♦ LI 



T-able- 2-cont4.nued 



r 



Resppnse Cat>egories 



60 40 
Programmers Supervisors 



, Learning Location 

* (Questions 12^ and 13) 

Location Categories 
Prior -to Training 
In Formal Training Program 
On the Job Site, After Employment 
Experience in Related or Entry 

Occupation 
Other 

J^othing to Learn ^— 



Nor Marked, or Unusable Response 



145 


119 


7,702 


2,509 


9,423 


2,602 


2,686 


875 


2 


2 


7,422 


245 


1,060 


200 




Questions 6 and 12 were to be answered for all listed tasks; 
hence, the large frequency of answers that a task is "not part 
o-f th| job" or there is "nothing to learn." Workers answering 
Questions 6 and 12 were not asked first. j:o check tasks on Ques- 
tion 1. .In Question 12 this interpretation is confounded with a 
possible intent to note actual job tasks which in fact require 
no special learning. 
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Table 3 

Inter-Group Correlations for Each Task Question 



Correlation 

^ Task Question and Type of . Over All^ 

Average Value Used * • Listed Tasks 
J — ^- ^ ^ 

Question 1: Occurrence* ,94 
(percent of workers checking task)* 

\ ' ' ^ ' 

Question 2: Occurrence* ' .93 . 

^(percent of supervisors checking task) 



Question 3: Frequency ' .59 

(worker medians) ^ 

-'Question 4: Frequency .45 
(supervisor medians) 

Question 6; Part of Job* ' ,93 

(worker means )< 

, Question 7: Time to Qualify ,56 
(supervisor medians) 

Question 8: Job Importance ' - ' .50* 

(worker means) 

Question 9: Job Importance ^ .49 

(sifoervisor means.) 



Question 10: IProcedure Improvement ; .59 , 

(percent of supervisors checking task) 

Questibh 10: T^aj^ing Content ' V '1 20 

(percent of 'supervDsors suggesting training) \ 



Question 11: Poorly Performed • V /V ;,.56 

(percent 'of supervisor? checking task) 

Question 11: Training. Reason .17 
(percent of supervisors Suggesting training) 

Question 12: School Location* .82 
(percent of workers suggesting school learning) 

Question 12 j Job Location* .80 
(percent of v/orkers, sugges^ting pn-job learning) 



Table 3-continu^ 



„ - % ^ Cor-relation 

Task Question and Type of* Ov^ All 

Average Value Used v ■ ' , Listed Tasks 

» ■ ^ - 

Question 13: School Locabioij - - ^45 

(percent of supervisors suggesting school 
learning) ' ; 

Question 13: Job Location ^38 

(percent of supervisors suggesting on-job 

learning) ^ J 



*Note that .Questions 1, 2^ 6, and 12 called. for answers ^ 
to be given for each -listed task. * *The other questions did not, 
and averages were computed for each task- only on the basis of ^ 
persons actually responding. . v. 
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Response consistency of- another sort was also examineiS* 
Thi^ pertained to the relationship of thi^ occupational surWey 
to the results achieved in the earlier study of the data 1 
processing occupational area (Borcher & Joyner, 1973). \ 

There were 345, data processing tasks that were completely 
identical in the two studies ♦ The percent 'of workers checking, 
tasks performed were compared between studies by use of product- 
moment correlations* 

On these 345 tasks, Question 1 correlated .83 with comparable 
results on the earlier study. This would seem highly consistent, 
particularly since the first study obtained worker data from 
*oniy one metropolitan area. 

/ 

Question 6, Exl^^nt Task Is Part of the Position, also 
yields percentage values which can be compared with Question 1 
anc3 with the earlier study. Using the value of the percent of 
workers rating a task at a level of 4 ("substantial part of the 
job") or higher, Question 6 correlated .72 with the earlier 
study. 

Thus, the occupational survey results on Task Occurrence 
appear to be reasonably stable and consistent between ^^Ttf erent 
sets of respondents. This result is in agreement with many 
studies on the methodology that have been conducted by the U.St 
Air Force in their military job context. Group averages on 
survey data 'can provide reliabj.e information, even though the 
responses of individual , workers might be far more inconsistent. 

On the matter of the extent to which each task question 
relates to other task questions, product-moment cprrelations 
were computed between various pairs ^of questions*. These scale 
interdorrelations are cited in Table 4„ with the caution to the 
reader that they permit only very tentative interpretations. 
Scales were not fully comparable in terms of their underlying 
dimensions, with percentages sometimes correlated with medians. 
Additionally, the correlations were computed across all 474 
listed tasks, and many less relevant tdsks entered into the 
figures. .'Thus,, the correlations vould tend to be minimum esti- 
mates of these interrelationships. ^ 

Table 4 shows the intercorrelations separately for the two 
halves of the. survey data, excluding Questions 12 and 13 which 
did not lend themselves to comparisons with other scales. Stabil^- 
ity of these relationships might be inferred by the dxtent to 
which these two subgroups of r>espondents produced nearly identi- 
cal inter-scale correlations. It is apparent that Questions 1, 
2\ and 6 (Task Occurrence an4 Part of the Job) were .all hi-ghly 
inter reljated, but not completely so. Task Frequency (Questions 
3 and 4), Time to Qualify (Question 7), and Job Importance , , 
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(Questions 8 and 9) were moderately .related to several other 
scales, though the more important tasks did tend to be- those 
performed more often by a worker and which have shorter time 
' periods of job experience before supervisors expect competent - 
performance • The percentages of supervisors checking tasks on 
Questions 10 and 11 were correlated positively with some other 
scales, but the meaningfulness of tHe relationships is uncertain. 
One half of the supervisor groups provided trivial or no 
relationship between either Question 4 or Question' 7 and measures 
of Job Importance (Questions '8 and 9) and. Problem Tasks (Ques- 
tions 10 and 11). The other half of the supervisors 'did not 
Simport the lack of co^frelation with Job Importance, however. 
Th\s may suggest that some moderate relationship may exist if 
larger numbers of respondents were used. 

Where there were comparable task questions be,tween workers 
and supervisors, there werejmixed results. Questions 1 and 2 
(Task Occurrence) showed considerable relationship between 
average answers of workers and, supervisors. However, there 
was only a small to moderate relationship between Questions 3 
and 4 (Frequency for 'Performance) , ancj between Quest ion?~'"r^d 
9 vJob Importance). This might indicate that supervisors are 
not highly aware of v;hat programmers actually do, or thafthe 
-job assignments are sufficiently diverse (from one employers to 
the next) to inhibit concensus. 



IMPLICATIONS OF -FINDINGS 



The tables of data in Appendix C provide a wealth of pro- 
vocative information, depending on the- needs and interests of 
*the reader. \ , ' . 

Worker-Supervisor Differences 

ir 

Tables C-1, C-2, and C-4 contain a column • showing the 
difference of average responses between workers and supervisors 
on questions of Task Occurrence, Job* Importance, and Frequency 
of Performance. When there is a large discrepancy between the 
two groups, this suggests Where there may be real differences 
m perceptions and expectations. Such differences warrant further 
examination to establish the reason for each deviation and its 
meaningfulness for curriculum purposes. 

On Table C-1 it can be noted that there 'was a" very large 
number of tasks (105) where the percentages of respondents 
checking the task differed by at' least '20% Toetweeh workers and 
supervisors. These were overwhelmingly indiccftive that super- 
visor . expectations ^or the typical programmer were higher than 
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actual performance of individual programmers. "Of these lt)5 
tasks, 30 differed by as much as 30% and two of these (Tasks 99 
and 106) differed by tnore than 40%. A full '60% of the discrepant 
tasks were ones that had been grouped within the ^our^ super- 
visory duties 7a,-B, C, an<3 D) * ' On aboiit one-third of these tasks 
within Duties A-D there were also a large number of procedural 
improvement suggestions (Question 10) on the need for procedural 
handbooks or for improved training content. 
• 

In the opposite direction of response differences there were 
*five instances (Tasks^ia2, 1-96, 197, 201,; and 228; all within 
Duty F, "Operating ADP Equipment") where far more programmers 
did the task than there were supervisors saying it should be 
done (Questions 1-2 differences of 20% or greater) . Only Duties 
F and I contained tasks on which more programmers noted perform- 
ance than did supervisors by a percentage difference of 10% or 
more. 

Table C-1 also lists the differences in 'responses to 
Question 1 and 6, where different groups of workers answered each 
question. These questions, however., are not directly comparable. 
It had been^ assumed that the "0" rating on Question 6* would be 
the same as' not .checking a task on Question 1. This turned o\/t 
to be an oversimplified inteipretation of the scale usage on 
Questidn 6. Appa^ntly workers tended to use scale levels of 
1, 2, and even 3 on Question 6 to anticipate tasks they might 
be called upon to perform. 

There are 89 tasks on Table C-4 , Frequency of Performance, 
for which a worker-supervisor difference in average' rating was as 
large as 1.5 scale units or greater. All but, 23 of these differ- 
ences can be attributed to the fact that few ratings entered into 
fheir averages, since only 23 of these tasks are included in the 
Table'.l list. of the more job-relevaij): taskS. Thus, caution in 
using task data must be exercised whenever there are very few 
workers or supervisors providing that data for a task. 

In examining Table C-3, it can be noted that Only one of 
these 23 job-relevant tasks (Task 367) was any substantive .part 
of the occupational work, achieving a Question 6 rating greater 
than 1.5. Twelve of thepe 23 tasks were within -Duty F, "Operat- 
ing ADP Equipment."- They tended to have supervisor expectations 
of more frequent performance than workers reported, such as 
daily expectations as opposed to monthly performance. This 
exemplifies a possible use by super^n^ors of the "daily." fre- 
quency to imply a task should b6 done "a*s necessary." In this 
instance, the apparent difference between workers and super- 
visors^ay not be a real difference in job perceptions; The 
rem^ItTing 11 tasks w^re in Duties G^^ I, and ,L,^with eight bein^ 
Duty I, "Programming Computers^" Discrepencies here were .of 
different nature, being typified by , a ^sup^e-fvisor tendency tO' 
te these tasks as "norma liy-^ot_done , 'biit mx^ht do them." 
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~— Only one job-relevant tasl^ exhibited a worker-supervisor 
difference of' 1.0 scale units or greater on* Qu-estions 8 and 9^ 
Job importance. This was Task* 2-27, "Select and mount disks, "' 
which supervisors rated as mudh mor;e important than did workers. 
All other differences of at. least 1.0 that are cited on Table 
C-Z can be' attributed to instability Of averages- computed from 
too few respondents. That is/ they occurred on tasks of least 
relevance to the occupation.* 

• ' Minor deviations should be ignored,. ^The margin of measure- 
• ment error is such that the data can only indicate tendencies, 
not precise measures. However, when large numbers of respondents 
generally agree, and when group differences are reasonably 
large, these task data can be quite informative ^d meaningful. 

Some Clues Regarding Need for Train ing , . ^ 

The data need further analysis and- interpretation in* order , 
to be used effectively in resolving curriculum issues. The 
obvious first slgpp would be to eliminate' from further training 
consideration those tasks which are not of some minimal relevance 
.to the occupation. This was done to produce the task listing in 
Table 1, using information on what proportion 'of worker^ do and^ 
should -perform a task. While useful to reduce the' s-ize ,of the 
total li^t, the results may mask sojne issues that could have 
meaning for some purposes. Thus, Table 1 omits Tas.ks 96, 97, 
99> and 121 because few workers do them, ,yet 40 to 5.0% of^ the 
supervisors said they should be done. These four tasks pertain 
, to the evaluating and supervising of programming personnel. - ^ 

Examination of the Appendix C data on- the remaining tasks 
in Table 1. can , provide a variety of clues as to whether or not 
each task warrants training. In some instances there may- be 
unresolved differences angl conflicts in the* several data sum- 
maries. These raise questions of why are there such differences, 
and what do they imply for . curriculum planning or other purposes? 
Additional attention then needs to be focused on these targeted 
issues, with 'perhaps some other information being necessary 
before such issues can be resolved. The advantage of the present 
data is* that they may help focus and direct this attention. 

Three tasks are used below to illustrate som^ of the 
clues 'that might be obtained from the data. 
■* I 

^aski 389, "Recommend corrections of (sic^) modifications 
to system," is rated as a highly relevant part of the job, .per- 
formed fairly often By many workers and is important to the job. 
• On examining Tables C-5 and C-6, however, the task is one that 
can take a Relatively lon^g time to lea'Tn ©n the jol^ and neither 
workers nor supervisors suggest that the task should be learned" 
primarily- in school. In fact,' both groups lean*. heavily pn work 
experience as the basis for acquiring the task skill. 
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Two other common tasks are Tasks 298, "Analyze eore^ dumps, 
^ evaluate apd recommend S9Juiions," and 31"8, "Dfebug programs." 
•In both cases, the majority of workers and ^supervisors agree 
thafe^th^^ skills should be^learned primarily in school prioi? to" 
employment'. Table C-1 indicates^ however,, that existing train- 
ing 'on these matters may. not be ^uf f iciently ef f ec£iye. At 
l§a'st^'30% of the' supervisors on Question ^TO' indic^^ted that im- ' 
^ prbvement in procedures was nee-aed fpr both taski, with improve- 
^ment of l:he content of formal training suggested as the appro- 
priate neans for accomplishing, this^ change in ..*;ork performance. 
^ This , recommend'at ion 'is supported^f or Task 298"''by supervisors 
on Q\»^^ion-li, with. 18% indicating, that the^'task is poorly per- 
^ f orme^'by Business Data Programmers primariuy because of 'ineffec- 
^ tive school training programs. Poor perf c^lrmance of Task'llS was 
also sMiewh^t indicated, but ariticism oS' existing schobl train- 
-ing was* not . nearly "so i^itense as for ta6k 298. , 



X . * .Hor interpreting Questions -10 anp[' 11 in Ta#lle C-7, it is 
usually meaningful t©- examine tasks ^^here 10% or more of the 
svipervisors mark them as. problem^ a^^^eas. S^jice ratings on th^se \ 
'tjv'o questions are* •not called for' ^n ev^ry task a supervisor says 
• -is, job relevant, When 10 or 20% of the'm do check -a particular 
p>f^task oi. genei;allY ,wo\iid be , indicative of a problem area^. It 

may^ or may 'not suggfest a training concern, hpweve^.' The methods 
OS' reaso^;v5 suggested by ' supervisors need to" be exam^^ned for 
_ ^clues of what is the Mature of, the problem'.- In- doing this, it' is 
^useful tO\ acknoj^ledge that; "training" is the typical 'suggestion 
/ of how to alleviate a pr;0blem% When alternative suggestions 
receive a proportiona'te>ry High yse, even*' thkigh they' are 
^ suggested by. f ew^jx^'upeirvisQ than those suggesting training, 
^ ^- th^se alternate su'g^^tions are'^ '??f^en quite meaningful and 
wa'fr&nt^ attention : 
'4 ' . , - 

Qf the ^313 /tasks riTsted in "Table 1, supervisor Answers ^to. 
^Question 7 (Ti^e to QuaLify) indicate that they -expect ' workers / 
to toe able tp/ competently perform' only about h^lf of them within 
th^ fiirst si'x months- or" so^ on tfcie job. There are- but* lS4 of the ' 
tasks tRat 'are expected^ to be. well" :per formed by the first month 
or so^ Early coijjpetency is particularly .ekpected^ for tasks in . 
Duty and somevmat for Duty I (Operating App Equipment' and Pro- 
\% gramjiang Qomput^rs) . Period's of time af a "year or mpr^ on the 
job' appear available before competent- perfDrmanpe is expected, 
fpr nearly half-1:he relevant tasks (143 of43i3)', distributed 
Across. all ^uties of the task listing/' Precise indicati6ns\f: 
task ratings. ort Qu'estion 7 are contained, in T^bl^ 5 of A^Sndo^ 
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' - Of 'the tas-k^ clte^ in 'Table 1/ formal training proqrariis 
' werfe definitely recoimnended by programiners for. .iG<)- 4i$ksks Ind bV * ' 
..supervisors for ll^-^takke, using t:h0^' bjljtis . that 50i 02? more of 
each group sugge,sting. a' learning location 'di^'cite school,* . * 
training in; Questions 12 'and 1,3. Of -th'esepprograinmers .and super^ 
visors both' recommendeja "training- for' 83 of tjie.tasks'l 'These 
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were prodorumaiVtly in Duties F and'I, .where there was agreement 
on 24 ADP equipment operating task^ and on 40 coiSouter ovogVan;- 
mi>ng /activxties,, w^th supervisors'^emp^asizina an additional 2^ 
progi^ammmg activities. * Refer ..to Tabre. 6 in"' Appendix C for 
specific ratings of task learnina locations. 



^ Clues ^^bout ^r^ro blem Areas • ' 

' ^~ ^ 

^ ' Questions' 10 and- 11 allowed supervi,sors :to-DinDoint 
'^ntially fauUy areas c^f training ind oerf oripance , I^e^r 
^estions warr-ant'-further expl6ratifen, of course, but :they 
did ^eem to mdicat.^ tha-t at least 15' tasks (of 'those cited 
as reasonably relevapt \in Table 1) could .benefit .by 
jnent of procedural handbpor^^, or other' job cilices : 



the develoo' 



T^sk 8, 



Ta^k 11' 



services production controls 



-Task 
Task 
Task 



Task* 
[ask 



15. 
42. 

7;9. 

85. 



'^ask 86 



Task 

Task 
Task 
Task 



10,^. 
115. 
128. 
268. 
296. 



Conduct on-the-job tra-minc for data 'services 
personnel v ^ ^ ' 
Establish data 
and standards • * y ^ 
Orien% newlyassi^gned data, services personnel. 
Pevelpp computer opera^^ing instruc?tions\ , • i 
Maintain, operating manuals and* directives' • • 
'affecting in^chine room functiohs. 
Cb^nduct on-the-job training in prograirming . 
Coordina^te with operations on preparation of 
computer operating instructions .- 
Coordinate wiih systems designers .on program- 
ming aspects o^ new systems. ' * 1 
.Orient newly assigned progri^nciers . ^ 
Review completed prQgranys f or ab^^jiracy ; » /* 
''Doqument nev; computer pr.ocesses 
^Optimize progranysxeCution times.- 
AAftlyze applications to- select appr 



rt:h or-other- special studyvappear s useful for lY ta'sJcfef^" 




AAftlyze appl: 

litility programs and 'subr6utines 
Analyze programming dpcumentati. 
Audit con^uter inputs afteir test 
follow-;^*' '-^ 



ppropria" 



revfii^ws o;c- 



ov^y . 



\ 



Task -342. 



Inspect methofS^ Used to process d^iza 
Ax^alyze prQ^ams evaluations, 
reports for problem, Jidentificatxc^ 
^Analyze job steps to determine 
( po ints . , ^ / 

Optimize program. execution' time 
Edit computer programs for effective 
auxiliary stor:age- media. 
Edit compute pro^ra'ms f or • ef f i/cient use of 
logical c^nd arithmetical components 



0se 



Task 


343 . 


Task 


345. 


Task 


3no. 


Task 


390. 


Task 


4£3. 



Edit computer programs for" effective use of - 
mei&ory, 

^sf:yaluate programs for cost-ef f ectiveness i 
Perform systems analysis to meet req^^iremen'ts 
of company functions; 

Review existing routines for applicability of 
new techniques, 

'Evaluate present ans^roposed costs of'i'nput/ 
output requirements ♦ ^^^^^ 

And, managers might be especially aware of at^i^dirial problems 
interfering with the desired performance' of 13 ta^k^ 

Task 4. Analyze docrumentation -for* ^completeness and 

♦ accuracy ror data processing .o'peratiojis and 

corrtr^oi . . ' - 

Task 42. Develop computer, operating ins true tdons * ^ * 

Task i't)4'. Maintairn instr^iction vcirksh^ets^ for operational 
^ programs . ^- ^ * . *• ' • 

Task 115'. Review completed progfamsjfpr accuracy.* 
Task 116. Review^ <}etail;'f^c3w ehairts fprior to. preparation 
of programs-. 7 • *^ - 

^ Task 120. Supervise and edit documentation'' prograrrte . 
Task 268. Optimire prograin execution- time's. - ' 
Task 299 . Analyze programitiing documerftatipn . < 
Task 331. Desk check programming logic for punching 

, ^ errors. .priojt: , to- ^a^sembly pr compilat^io^. 

Task^35€. , Maiintaih ^ahd "update library .of -pf^ogra^m and" 

» processing ' docume]\tation r 
Task*, 3-74.^ Prepa^re dastail fl^w charts. ^ ' ^ , 

Task 375. ^Prepare docuKien^aticm including . f9rmats and . 

'layouts for- input *and output ihedia*. , ; - 
'5i^sk^375\. Prepare-- genera V ^Ji«? detaiTed fl6w. charts. 
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Question. iO identifies 170 -tasks (of t:l|p«e cited as reason- 
ably reievaVit "'in Table ^) on' v^hich 10% or mbt'e:^6i the supervisors 
indicated^ a possibility of imprc^ng task^ procedures. ^Consider- 
ing only the 4'3 of ^ those * tasks which w^re' aot^d by. '20% or more' 
of the supervisors, along"^ith principal raethojis, suggested for 
their improvement, these ' tasks 'v;^rq : ^ '•^• r 

Is ^Provide a handbook or other jol^^^iJfde for TO, tasks . 
'(8, 15, 42, 79,- 85/"t.'06, 115,-L28, 268, 299)\ 

• 2'. 'Impirove directives for ohe^aslc (85) • < " 

.3..' ImjJrove training content for 30 tasks (2, 4', 65j 77, , 
\ 9'0, .91, 'lOX, 102, 106, 108, 174,-298, 31-8, 319,. 321-,'--' ■ 
* . -326, 313, 345,354, 3^6, 370, 375, 394 , .396 / 397 , 400, 
4(/2, -431, 433, .438) . ^ , ^ - 



4. Provide research or special'' study nine tasks (14, 
* 78, 174, 268, .34a, 343r 345, 370, 390). 

Question- 11 identifies 68 tasks (of those cited in 'Table 1) 
ofi^ which 10% or mote of the supervisors indicated that, for many 
workers, performance was 'generally poor. Again considering only 
.the 19 of these tasks which were noted by 20% or more of ^ the ./ 
supervisors, the priirte reasons suggested for such unsatisfactory 
perfqrmance were: ' - ' 

- ^ \ , ^ . . 

1. Due to Ikck of i-nt^est or pooi; attitude for 11 tasks 
* (4; 104, 116^ 120, 268, 299; 331,, 356, 374 /. 375, 376). 

i;' Due to inef fe.ctive training programs for f our *t^sks 

{101, 128, 268, 469) . " ' ^ - \ 

3. Due to programmers t^aving more important mattery ±o do 
^ for five c^ks 12, 65, 374, 3J5, 380»i . 
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4. Due to^ two tasks being extremely*, difficult to master 
. (1, 343) . . ' ^ 

Supervisor Sljg.gestions f or;.-Improving Performance . 

• Supervisors yere generous wit>h their' cc:munent3. SUch infor*; 
mat ion' 'is quite valuable . for .-interpreting fes^nses to some of 
the task statements.* In instances where the' task, questionnaires'' 
asked raters -for their comments, and sugge'^tions on specific 
,itfems, a .dumber of supervisors did provide such comments. These 
are listed below, with the -caution tijat they are comments given ' 
•by in&ivid,ua'l supe^fvisors . These comments are not necessarily 
representative of the entire occupation, bqj: they" may^ provide 
useful clues to managemen-t and t?-aining personnel for plannin'g 
efforts to improve worjcer- effectiveness and pejrf orman'ce, - 

" , ^ ' " . - 

. Suggestipn's of way^^^'Tbv^ptove task procedures, other t^han 
the • standard, means listed on ^^eQue^^r±Oft« 10 answer 'sheet w^re 
as follower: , • . v ' ^ " 

Task 3 - Hold aperiodic , review sessions with user^s-. ..^ - 

Task 4 - Hold periodic- review sessions witK/ ..operators . ^ ' . 



Task. 82 - Training should cover at least ani^in/fx$>d 
of all major .vendors' hardware; / 

Tasks* 83, 84 - Better communication v/ith user* 
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Tasks' 86, 87 - More participation in initial -'System/ design / 

Task 14 3 - Provide better program controls and op/rationa/ 
documentation. . * 



Task 171 - Organize on a prio^^:^ basis.' 

Ta5>: IS'C i;iiminate requirements by better keypunch support. 

Tasks 211, 212, 213 - Use report generatoj: typ^ programs/ 

Task 236 - Provide scheduled maintenance.' 

I TasK 25b - Utilize report generator type program* ^ 

Tasks_268/ 343 - Develop programs to analyze prog-ram effi'^^ • 

ciencies* ^ ' - 

^' ^ Task--^6"6 - In some respects >this function is ah aptitude for 

rV which/normal training can .not .substitute for - , 

actual practice and application ; recommendation: 
P^sotice and apply ever more increasing levels 
* ^ of difficulty and v.arieties of programming. 

Tasks 367, 370, 37U 386, 387 - These are other a^eas where ' 
/• . , in some respectsvaptitude is critical; training' 

can improve periormanc^^ only as it is applied, 
and practiced. ' • ^ ' 

Task 403 -'Organize on ai^^ricrity ^basis.., "Use Ireport 
^ genera to retype programs.- . , 

^^One supervisor provided a gene^r^is^omment on -means for improving 
' task proced^ires : * 

. " ^ .1 experienced great difficulty wi\h (Question 10) 

'because it represeniis the crux o^f t^e majoi: problem 
confronting data processing management today — namely: 
'•Hov; do v/e improve qur existing proc^ures" such that 
the professional technician can becoma more productive?,. 
There are countless numbers of handbooks, directives,^ 
training^courses, and research stydies yhich address 
these procedural problems in every data\processing 
shop — and "all work, with varying degrees of Success. 

such time as the technolog.y permitsjU the cibmpu.ter 
must become the tool which the industry will use to^ . 
solve the problem. The computer system v/iTl ♦Have tg.. • 
be available on a demand bksis to any internal user * 
for: ' program development, system design, text, storage ^ • 

and retrieval, ^hi^toripa^l profiles of System incidents', ^ I '\ 
etO^ ^For nov; v;e . . . "(must) wait for prograin compila- - 
tiorYsx test ra^sults, typing turn around/ informatioh , 



retrieval from manual filing, systems — and spending a , .-^ 
disproportionate amount of time deciding v/hich pu'blica- j^* 
tion contains the answer v;e need immediately.' 
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Question 11 asked supervisors for reasons why certain tasks 
were generally ^performed poorly. In addition to the use of 
standard' answer categories, the following reasons were written 
in by some of the responding supervisors: 
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Tasks 42, 59, 61 - Difficulty /n identifying with problems. 
^ of operations staff. 

Tasks 83, 84 - Difficulty in communicating with functional 
areas in non-technical language, 

Task-s 86, 87 - Superior attitude sometimes displayed by 

^ the analyst toward the programmer itokes it very 
difficult , 

Task 90 Management's -lack of interest in purchasing 
programming aids far programmers to make ^ job 
more efficient . " 

♦ Task 120 - Need more automated methods used in documenting 
systems, to release the programmer or analyst 
for more important systems work. 

Task 120, and 124 through 128 Documentation is considered^ 
"grunt*' work, hard to discipline self to com^ — 
plete , etc", ' 

Task. 128 V For 99% of all programmers this task represents 
/ the most^ undesirable activity, especially if 
/ Sisme after programming; it is basically a problem 
of^'^M^titude, but- since it is^so widespread, it 
could^tem from both schooling and experience. 

Task 196 - Do not need to be proficient in this task.. 

Tasks 221,- 222 - Considered a function of operations,, not 
programming,' 

' Task 226 - More concerned with the next assignmdnti than^ 
. with providing a high quality product* - 

Ta^ 229 - Don't take the trouble to" become familiar ' with 

already existing subroutines, so 'they write ; \ 

their own. ■ ' ^ ' ' 

*Task 254 -.Usually experienced' with only 'one. system, rnust ; . 

^ learn characteristics of oth^er s-ystem 'par^i^x^fZ 
ccSnyersion process., ' ' * ■ * 

' . ■ ■ 

Task 331 Mo?t programmers letr-^he system diagnostics ; " 
ch'eclc this out for them. r- • ' 
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Tl^ Errata and Cominents 
« • 

Programmers and their supervisors were pafticulatly critical 
of tfie length of the questionnaire, the apparent lack of clarity 
with which some of the tasks were stated, and the listing of 
'duplicate task statements in the questionnaire. 

Eight tasks were duplicated in the listing of 474 tasks. 
JJiis was unintenti^onal , in that the study was not seekinif to 
l:hcck' the ;reliability of the ratings on comparable items. The 
thought, had be^n that , the task3 were in fact different tasks 
'when associated with diffejreiit duty categories. But th4 taters 
<^id not seem to view them as we had intended, . Task statements 
sho<uld be meaningful , alone, without the context orf* a dut^ cate- ^ 
gory being, needed to clarify the task activity. Tasks involved 
in this apparent duplication were: 



Task 7 in Duty /V w^s repeated as Task 34 in Duty B. 
Task 13 in^Duty A seemed similar to Task 48 in Duty B. 
Task 39 in Duty B was repeated as Task 155 in Duty E. 
Task 42 in Duty B was repeated as Task 334 in ;i5u^ I. 
Tasks 53 and 54 in Duty B were sufficiently alike to cause 
some rater confusion. 
\ Task 65 in Duty B was^ repeated as Task 115 rn Duty C. 
^Task ibl in DutyC^j^as repeated as Task 466 in buty X* 
Task 172 in Duty E was ' repealled as Task 388 in Duty I. 



\ 



Raters also pointed out theja^ed to define som^ ^of the terms 
u^ed in task 'staterae,nts . ' Some them felt that item clarity 
would be improved if the following terms had been defined: 
functional area (Task' S) V production controls (Task'll)^ data 
servic,es specialist (Task 30), coordinate errors (Task 36), 
illustrator (Ta3k,73), Irror print-outs% (Task 80)*, and mechanized 
• listing* (Task 426). Oilers that seemed to warrant some gi^ater 
clarity' ^^e2;e' Tasks 9, 33, 53„ 54,-144, 302/ 314V^'''316, 335/ 353, 
363, and 369 . Task 2*35. was n'oted as containing^ jargon ndt in 
general use. , * . * / 

• * 

Actual tyf^ographical' errors occurred on ..sjLx task statements.. 
Task 13 should read, "Fill out questionnaire inventory forjns.*' 
Task 41 should read, "Design system of magnetic- tape management." 
Task 113 should re^d, "Read and interpret regulations, manuals, 
or .administrative orders." Task- 267 'should read, "Minimize pro- 
gram size." 'Task 330 should read, "JDesk qheck or debug programs 
after assembly or comj ^la - Ll on. " 'Task 389 should read, VRecommei^d 
corrections or modifications to systems >•" ^ ' . 

One, additional kind of error occurred o-n ' the 'Answer Sheets 
of the TIQ for Question 11. For' 10 of the Supervisors in Group 
2 -bhe answer boqklet was^ compiled with one page missing. This 
page- cpvere4 tctsk item's '408. through ^48 . Tkus, positive 
"response^ <given^ to those items aftdlj^ported in Table 7 of Appen- 
dix can be from a maximum ^of 30 supervisors, not^he ^^0 t^hat - 
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wer6 intended by the design of the study. However, percentages 
used for sununarizing these items on Question. 11 continued to 
assximd a full complement of respondents. 

Individual raters suggested statement modifications. One 
suggested that "method" in. Task TT'^hould be "procedures." 
Another felt that" the action in Task 101 should include correction , 
afe w^ll as identification of problem areas, though the corrective 
action may warrant a second task statement. In Tasks 307> 311, • 
and 329 a r^ter suggested 'changing the term- "programs" to read 
"utilities." • ' • • 

^ These suggestions and potential item modifications may be 
useful considerations in any future applications of this task 
inventory* Interpretations Qf the specific task ratings also 
may be influenced by consideration of which items were too 
vague or duplicative to yi^ld accurate responses on th^ task 
questions. On the ^her hand, t,he number of such. itemS noted 
out of^a total listlifg of 474 tasks was not 'highly dispropor- 
tionate. There remkin a ^eat number of tasks, with associated 
task data, in ^^hich a reasoi\able amount of confidence can be 
placed. 




USE OF THE DATA 



. From the experiences of the Cornell University surveys of 
ornamental hortipulture jobs; it would appear .that several types 
of user groups would be iftiterested in task data .(Berkey, 1975): ' 

1* One group would be comprised of persons wri-€ing or : 
updating curriculums for training programs to prepare 
students for initial employment * in an occupation. This 
group needs a list of job tasks fdr which training is 
relevant, and information for use in identifying ' 
prior itires of training need* A subset of this group 
would i^ejr^tYiQse persons who also have-rekponsibility 
for 'continuing education programs at the post-secondary 
level. For them/ the total range of ta^ks performed 
i^;i^^?^ccupation. would be important, as well as identi- 
• • ^ ficatiop Qf. t'liose taskrs generally peeding improved \ 
' performance^* ' ' ^ . . 

A' sff^nd user group(-are- those persons who may also 
^i)e4.0ng*^to the first groUp, bat who conduct local^'occu- 
•pational surveys as needed for their individual train- . 
^. . . ing^programs. ' This group might, well extract, important 
'survey inforfhation and .take it £o their, advisory com- 
^ . mittee to verify local needs'^* Data piore ' representativ^e . 

• ' t)f performance requirements "-nation- and industry-wide 
• could be; compared with local results .to 'assure that 
studentB ai;-^ prepaired for a v/ide scope oJ^ employment 
^. • " opportunities,.. . Ho begin conducting ^theiF own local 



surveys, the existing task lists provide a starting 
point for development of their own lists which may 
include greater attention .to local ptactices* 

^3* A third group is composed of research-oriented curricu- 
lum development personnel who are interested in develop- 
ing new or improved procedures for analyzing the require- 
ments of performance situations ♦ For this group, a 
description of survey results can be used to compare 
with results from alternative procedures or surveys. 

4. A fourth group consists of prospective workers in the 
occupation surveyed, and of the guidance counselors 
serving their needs* The identification' of what work 
actually is being performed by workers may be an impor- 
tant source of iTiformation describing an occupation at 
a given point in time. One item of useful information - 
might be data on how often a task is performed by a 
"* worker, though tasks frequently performed cijtre "not 

necessarily the critical tasks of -the job. 

Ofie additional user group for occupational survey data "is 
that of professional and labor associations. They are betprping 
increasingly concerned with activities to assure that unemploy- 
ment, underemployment, and obsolescence among their members, do 
not occur. Workshops and newsletters communicate information - 
for skill development and upgrading. . ' 

An excellent example of such an effort by a professional 
association is the recent study conducted for the Profegsional 
Certification Committee of the American* Federation of In-formation . 
Processing Societies (Berger, 1974). ^Questionnaire returns f;:om 
684 programmers , representing 60 computer organizations across 
the country, provided importance ratings for the tasks and skills 
as usually performed for present job positions. An additional^ 
23 programming experts produced importance ratings that reflected 
a concensus of ideal performance expectations for th^ tastes and 
skills. Extensive analyses of the data were based on a^ yi . 4^ 
array of background characteristics of the survey "par tic ip^'tits . 
These analyses are a very fine example of what c&n be done with 
task inventory data to provide descriptions of task value for 
"different types of workers.' ^ A t * 

The report of the AFIPS study also includes .a good discussion 
of twelve different kinds pf praqtical applixrations and possible 
usea^of the resultant job 'descriptions. cHarte^S and described 
in the report is- an indication of -the types of . job description 
most useful "for e^ch kind of application: universal, ideal, as-, 
practiced, specific job focus, and orifanizational . The latter 
two are special 'purpose job descriptions f ocusing* on a particular 



job within an occupational field or on a particular local organi 
zation. The "ideal" description is produced from ratings -by 
job supervisors or other experts, whereas the "as-practiced" ' 
. description is based on wpr^ers' ratings. A composite of the 
ideal and as-practiced descriptions fields what is termed a 
"universal" job descri^orv. The present study of Business, 
Data Programmers contains e'le'ments usable for each of these' 
types of job descriptions, except for the organizational type. 
Summarizing task data on variables other than "job importance'," 
the present report should serve as a'^seful complement to the 
AFI PS . report . 

Curriculum developers who plan training programs in schools 
an4 colleges offering specialized prograsK for potential pro- 
. granners may be interested in the importance or relevance of a ' 
30b task to the programmer of a particular type of business 
enterprise. For example, some instruction may intend to train 
programmers for employment in data processing service -bureaus, 
or in a manufacturing or a sales orga'nization . The present 
survey .data, however, do not indicate .the significance Of tasJcs 
fox a single type of industry or enterprise. Rather, it is a 
composite cross-section of. employment situations. The study • 
would need to be repeated, using workers and supervisors from 
a particular type of industry Xcomparable to the "organizational' 
description as defined by Berger, 1974), to obtain meaningful 
in'formation ba&ed only on that industry. This could, of course, 
be done;, and, if a description were available to represent a ' 
second industry*/ it would bd^Hesi appropriate to compare results 
and note differences according to) the type, of industry involved. 

In making use of the prog/ammer task data, fcher^ are several 
misconceptions to be avoided afid cautions to b|f observed when 
interpreting this information. The data reporf a picture of th,e 
occupation as it exi-sted at the time -of 'the survey, but the ocicu- 
pation is undergoing ^change and new suirvfeys would be warranted' 
to detect trends and determine- task relevaricy-,at different 
points in the future. Not all tasks in the total list are rele- 
vant to the job of Business Data Programmers, nor are all job- 
relevant tasks appropriate for anyone specific pyo^rainmer 
These tasks vary in the degree" to whiqii 'tHey are job releva'nt, 
being performed by differing proportions af programniers and each 
having its own level of value to' the occupational assignment. 

^ Additionally", the learning of a task is- nOt ^n all-or-none 
proposition. For many tasks the learning process may only 
begin in pre-employment schooling, with jab experienced and * 
company traiping^programs serving. to extend and complete that 
learning. Some-^^as-ks may not even warrant the' attainment of • 

TriiifSr^^?^^"'''^',,^^'^^ minimum capability being all th&t-- the job 
requires of a worker. . Nox does job importance directly imply 



training importance for a task. Thus, despite -^^a-^feasJc * s ratings 
of frequency, impo2j:^ance, significance, problems, and suggested 
learning locations, decisions by curriculum planners are still 
required oh what and how much training is appropriate. 'These 
deci siorvs, --however , sliGuld be possible with reasonably assured 
accuracy -and 'certainty when the planner can refer 'to an informed 
source of what work.i^s currently done by workers in an occupation. 
The present report is intended to be of service in providing one 
such data, base. 
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APPENDIX B , • ■ ' ■ 

•• - • ' ' *• 

BACKGROUND CHARACTERISTICS OP RESPONDENTS' / 

Appendix B contains background .characteristics of the 
people answering the questionnaire, ^ The source of the data for* 
Tables 1-4 in this appendix was the Backgrooind Information pa^e 
of the Task Inventory Questionnaires, while Table B-5 incorporates 
data reported by the" agencies administering those" questionnaires • 
Job/ business, and training labels given in Tables '1-3 we^e 
options listed on each Background Information sheet, along with 
an option for noting other labels. Respondents were to check 
only one option. Multiple responses to a question were recorded 
as unknown, which commonly occurred in the citation of 'training 
sources • 

Table Description ' * ^ 

B-1 ^ . Job Titie* 

Type of Business 
B-3 Source of Training 

B-4 ^ Years of Experience 

B-5 * -Location Contexts 

■ ^ 
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B-2 


r 




Type of Business 




0 . • 












^-t^ ^ 












Work-ers 


Supervisors' \' 


Business Types 


N 


Percent 




Percent 


Agriculture 


.2 


1;7 


1 


1.2 


BankinQ and Financp 


14 


11.7 


a 


10.0 ' 


Communications 


0 


0 


0 


0 


Construction 


1 


.8 


' 2 


2:5 . 


Edu£:ation 


22 


18.3 


17 


21.2 


Equipment Servicing 


0 


0 


0 


0 


Federal Agency 


5 


4.2 ^ 


2 


2.5 


Food Processing 




0 • 

« 


0 . 


r * d 


Health Services 


1 


.8 


0 . • 


0 


* • 

Insurance • . • 


- 3 


2:5 


0 


0 -■ 


Legal Sefrvices ' 


0 


Q 


V 0 


,0 


Manufacturing 


16- 


13. 3y 


16 ■ 


20.0 




•3-: a 


1 


1.2 


Natural Re'sourceci ^othpr 
than Agriculture)* 


* 

0 


0 


/ , 

■ ' Q 


. .- 0 


ryuil rcucxdx vovci nuien t. 
(other than Education) 


34 ^ 


28.3' 


18 


• 

22.5 


Research 


• 1 


.8 ' 


2 


2.5 r 


Traffsportation | 


\ 1 


.8' 


1 


•1.2' 


Utility (energy, ! water*, 

fufel) ' > I 


3 • 


f 

2.5 


2 • 


2.5 


'i * ^ • ' . 

dt^er 


9 ' 


7.5- 


■ 9 


11.2 


Unknpwn 


■ 4 


3.3. 


_1 • ' 

* • 


1.2 


TOTALS 


120 

1 


100.0 


- 80 


' 100.0 • 



93 

-102 



Table. B-3 ^ 
Source of • Training 



Training Sources . - * . • N ^ Percent 

"7 ; ' — f ; : 

A 

Public fiigh School ^ , 0 .0 

Technical Institute or College ♦ 15 12. 5^ 

Manpower Development Program (Z«IDTA) 1 ,8 

Adult Education Program^ (other than. MDTA) 0. ; • " '0 , 

Armed Services' Technical School 1 .g 
Prr.vate Business, Trade, or' Technical 

School • ' * : ' ' 16 13.3 

*Ccvinunity or Junior College * ' 5 4.2' 

Senior oCollege or^Universi ty . 9 ^ 7.5 

Correspondence Cotirses O 0 

Employer Training Program 22 18.3 

Equipment Manufacturer's Training Program 5 4.2w 

Formal Apprenticeship Program . . 0 • - 0 
* * 

Previous Work Experience^ in other types 

of jobs ' * , 3, 2.5 

On the Job (Self -Learned) , - 31-25/8 

#• ^^^^^^^ 

Other 1 ' ' ' » . 0 , , . 0 

Unknovm . 12 10,0 

' ' ' " TOTALS -120' 100.0 



163 



f1 



Table B-4 ■ 
Years of Experience 



Business -Data 
Programmers 



Mean 
No» of 

Y'ears 



SD 



Range of Years 
Least . Most 



Worked at' Present 
Job 



ai2 



3^04 2.37 



12 



Worked in Computer 
Programming Field 



L5 



5.39 4.53 



35 



^Number of progratmners providing usable' responses. , 



104' 



• Table B-5 , 
Location Contexts^* 



T ype of Business Operation 



Workers 



Supervisors 



Data Processing Service Bureau 

University CcOTputer Serivice 

Business Firm/ with Supportive 
Computer Operation 

Education 

City /County Government 

State Service 

Other 

Unknown 



7 
13 

28 
6 
3 
4 

3 

56 



Si'Ze of Business ' 

Small , 

Moderate 

Large • 

Unknovm 



8 

14 
17 
81 



? 



3 

7 
12 
58 



City Size 
Metropolitan 
Mod ef a t e^ftemo te 
Unknown 



57 
21 
42 



34 
12 
34 



fData provided by supporting state- agencies for 120 workers 
{prdgraramexs) and 80 supervisors^ * ^ ' ' • 



S ^ • . , ^ APPENDIX *C . ' 

«. t ' 

^ • " . . TASK iJtVENTORY DATA . ^ ' . 

• ♦ c ' , 

Appendix C (2rpntains a detailed presentation of thfe task 
inventory data in computer 'printout form* Each table is preceded 
^'by a description of the questions aiid-response categories that 
ere reported on that tablie. ' • * 



Table • . description 

* ••/.'*' .Task Occurjrence (Ql, Q2, and Q6) • 

C-2 *. Task importance, (Q8 and Q9) 

Extent Task Is Part of the Job 

- t •. (06)- • • . • 

. . ^Frequency* of Task Performance 

' (Q3 and Q4) 



C-5 ' * Time* to Qualify (Q7) ^ 

' , Learning Location (Q12 and Q13) ^ 

^'''^ Supervisor Suggestions^QlO and 

Qll) / 

* ^ Summary of Tasks by^ Percent of 

' Workfers} Perf orirting ' ' y 

i 

^ ' ' - Summary of Tasks by Percent of 

, . Sj^rvisors Desiring Performance 



Tabl$ C-1 ^ • ; 

a 



Task Occurrence {Ql,^ Q2, and^Q6) 

: 



Question 1'; Task Occurrence (Workers ) 



- ■ 



During the last year or so in yDur. present job position as 
a Business Data Programmer which of the activities have . 

• you performed? , - , 

Response-: ^ Check mark for each t^sk performed. ^ 

Question 2; Ta^k Occurrence (Supervisors) ' , * 

From your experience as, a supervisor of one or more Business 
>y Data Programmers, indicate wftich of . the activities should 

be performejd by Business Da^ Programmers in your operation; 
- that is, by such Employees under your 'supervision in your 

office or firm. Indicate whicii ta^ks your Business. Data 
Programmers shoui,d be doing as part of their job,, 'even^/if 

only done once. ' , ^ - • " , ^ ' • 

Response: Check mark, for each task that' programmer s^ye 
expected to do. « " - . ' ' - ^ ♦ , 

Question 6: Extejit Task Is Part of the Position (Workers) 

_ ^ ^ ^ — ^ _i , ^ , — ^ 

Ansyer this question so as\to give the best description, you, 
can. Fof e^ch^ task* statement, rat6 how sicfnificant a part'^ 
of your job it' is • -Consider and weigh its importance, ✓ 
frequency ofe occurrence/ relevance, and any other factor * , 
wH'ich you think determines what extent the' task is E^art 
of your position. In y<:)ur (wn^mind, combine^ these factors* 

* into a single rating, of hoW significant a^^part of yoUr f. 
job it represents. \' • ^ ^ ^ 



^In Table J3-1, J positive (checked) responses are "reporteci, f or^ 
Ql and Q2. A composite .response composed ".of anyl selection of 
scale ratings 1 through 7 is 'reported for Q6 . The J^^sults^ indi- 
cate that. Q6 is a more sehsitive measure of minor tasks* thin the^^ 
checklist used in— Ql and Q2. Because the group 'o^" workers' . _^ , 
responding to Q6 jrated each tasJ^, the data provided* by d6 appear 
to include those they, might do on some remote ocpasion. 




Table C-l-cpntiniied 



Question 6 (continued) ' * 

-Categories and Values ofl t'he Respoiise Sdale: 



0 = Definitely not k cpart ^of my job 

1 = Under unusual circumstances may be , a minor pajrt 
, / of my job ' I ' « . ' ' ' 

= (not defined) '/ r ^ ' ^ 

A = (not defined) y 
/ 4 = A substantial part of my job 

5 = (not defined) - • 

6 = (not defined) • . 

7 '= A most significant part of my job 



/I 



Each of the 10 columns' of Table C-1 is identified below. 



Column 1: 

Column^ 2 

Column 3 : 

Column 4 : 
\ 

Columns 
5 and 6 : 

Column '7 : 
Column' 8 : 

Column 9: 



Column 10; 



Number of Group 1 workers who checked (Qu^s- 
.tion 1) that the task'is per'formed^. 

"' Percent of Group 1 workers checking the- 
task (Questipn I). " 

Number of Group 2 workers who rated the task 
as being some part of the oob * (Question 6)* 

{ 

. Percent of Grouji 2 workers rating the task 
1-7 (Que'stion €) . 

Composite of Coluhin data\ 

Difference between w;orker groups responding- 
to the- task^ (Column 2 minus Column 4). , • 

Number of combined Groups J. and 2. supervisors 
who checked (Question 2) that'the task should 
be performed by. programmers. 



Peircent: of all supervisors checking the tas 
J Question 2) . ^ f 



k 

Difference between, workers and supervisors 
responding to the task (Column 2 minus Column 
9) . , ♦ • ^ . ^ 
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Table C^? . / 



Task Import^ance {Q8 and Q9)^ , 



Qixestion 8; Task Importance to' Job (Worker:g> 

. Wtiat degree of importance .would you a^ssign^to each job 
activity you perform? : Judge the iii5>ortahce of each activity 
in regard to its contribution to effective ; operations in^HdH- 
! your office or firm. * . . 

^ t ' ' \ ' * * * . ' . ■ • 

^ ' Categories and Values of the Response Scale: 

1 = Low in^portance (relatively unimportant part of the 

job) . . ' ~ . • ' \ 

2 = Moderate -importance (important but not essential). 
^ 3 =^ High irngprtanbei (essential part of the job that 

* decisively influences the effectiveness of the, 

- office operations). 

Question 9;' T^sk Importance to Job (Supervisor's) ^ - \ 

Based fipon your .supervisory experience j.n your present . 
opjerations, what degree of ijnportaijce, would you ctssign to 
each job activity that is appropriate* for your Business 
Data Programinei:s? Judge the iir$)brtance of each activity in 
.regard^ to its contribution to effective operations- in your 
o£fice or firm. . ^ ^ . ^ 

• Categories^'^alid^v^i^s ol ^he Response Scale; Identical to 
those of Question • 

Eaclj of the 22 columns of Table <l-2 is identif}.ed below. 



Column 11: Average (mean) ^of;\frorker ratings, considering 
'only those who cheeked (Question 1) tl^a't tkie. 
.task was performed . 

Coliimn 12: . Standard deviation showing degree of 2?esponse 
variability. 

Column 13: Number, of worker^ who rate the task 1-3 
' . (Question 8) . - ^ 



^Questions 8 'and 9 were answered only for those tr^sks checked 
on Ql or Q2. 
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Table C-2-continued 



Columns 14, 
15, ^nd.1'6: 



Column 17: 

Colilmns 18 
through 24: 



Average , standard deviation , and number" of 
supervisors who rarted the task (Question 9), 
considering only those who <^ec}ced (Question 
^2) that the ^ task' Should be performed. ^ 

Difference between worker knd' sjjpervisor 
average ratings (Column 11' minus Coluiwi . 14) > ' 



Note: 



Same' as Columns* Id through^l7\ except" the 
- ' ' ' average ratings were copqc^uted across all per- 
sons in each gjcoup* Persons not checJcfng the 
task (Questions 1 or 2/ were inclu'^id in y 
/ the average by con^iofering their rating 'to 
« be a value of "O* " - - ^ 

The Column 18-24 summariesjinay' be...^ value in pro- 
viding greater comparability withQuestion *6 ratings 
J ^iven^^inr Table C-3. Columns 18-24 denote, a task' 
rating with respect to job importance for the entire 
occupation that is represented in the suin^ey. On 
the other hand. Columns 11-17, denote a task's job ^ 
importance- only in regard to those in an occupation 
who do or should perform that task. Thus', .a task 
might only be required of a very few worker^ but for 
them it could be highly important . Exta^emely diffi- 
cult task3, (involving great skill- and experience, 
could be of 'this nature. ' ' . ^ 



Columns 25, 
26, ,27,, 
and 28: 



Columns 29 
through 32: 



Number .of surveyed workers basing each level 
Of the importance scale/ Column 25 (None) 
is the complement of the number of workers 
checking ^the task on Question 1, &s recorded 
in Column 1 on "Table'C-l . 



Same as Columns 25 through 28, but for super- 
visors' ratings. Column 2'9 ^ (None) is the 
compleipent of, that, portion of Column 8 (Table 

40 supervisors in 



C-1). represented bj^the 
Group 1 . ^ , 



\ 
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^ Table e-3 ^ ' . ' 
E:^ent Task Is Part of the J<ib (Q6).^ 



Question 6; Extent Task Is Part of the Position (Workers) 

" ^ ' 7~' : V ' - 

.Answer this question so as to ^ve the best desi::ription 
you can of wha'^'^yoii do in your present job as^ a Busin^^ss 
Data Progrannner* For each task statement^ rate how signifi- 
cant a part of your' job it. is. Consider cuid weigh its 
importamce/ frequency of" occurrence, , relevance, and any / 
other Jfactor which you think determines- to what extent the' 
task i^ part b€ your position* 'In your own mind,* combine 
» these factors^into-. a single rating of how significant a 
part of your job it represents. \ 

. Categories and Values' of 'the Response Scale: 

» 0 = Definihteiy not ar*part' of my job 

1 = Under unusual circumstances may be a minor part 
of my job 

2 = (not defined) , . 

3 = (not defined) ' " ' • , ' 
. 4'= A -substantial part of my job 

5 = (not defined) ^ ' ^ 

6 = (not defined) ' - 
= A most significant part of' my job ^ 

Each o£ the 13 columns of Tabl-e C-3 is i^ntified below, 

tlj^olumn.33: , Average (mean) of worker ratingsT'^ 

Coliimn 3^: ' Standard deviatxLon ' showing degree of response 
variab^litvT"-^ . • 

Column 35: Number of workers who rated the task 0-7. 

Columns 36 t " . 

through 43: Number of surveyed workers using each level of 
the scal^. , ^ ^ 

Column 44:' , -Percent of surveyed workers who rated the task 
as part* bf their job.* That^is, they used b 
rating level other than "0." 



^Question 6 was answered py workers in group 2 for all ta^ks 
in the inventory. ' 

^ ^' 130 ' 
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Table C-3-continued 



Column 45: 



Percent surveyed workers who rated^^^ 
ta^k as.^t least a "substantial par** of their' 
Dob. That is, they usea -a rating, level of 
"4" or higher, indicating it was a reasonably 
significant part of the job. (This would 
seem, to be a useful indicator of a task's 
l^^^^h ^^^®"^^ce to an occupation, serving^ 
to differentiate between two occupations 
where workers in both may at times^ perform 
the same task.) • ' • ' 
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Table C-4 

Fxeguency, pf" Thsk Performance (Q3 arid 



Question 3;- Ffeqxxency of Performance -(Workers) . . - 

> . , ? . 

How often have you Ibeen performing each of the activities 
• done by you (as decked in Question 1)? ♦ * 



CategoE;ies and Values of the Response Scale: 



1 = Have done, but donit normally do^ 

(0+) . > ^ . • " 

2 == Less than btuSe a year (Y-) . 

3 = Once a-yea/ (lY) . 

4 - Once a month (IM) . ' 

5 = Onte a week. {IW) . . 

6 = 0nc6 a day (1e5) . 

J Several times each work day (D+) 



on . the average , 
over the last 
several months 



Question 4; Frequency of Performance. (Supervisors) 

Frppi your experience as a supervisor of one or more Busi- 
ness Data Prograiraners , judge 'about how often a typrcal 
Business Data Prograimner in your .Operation should perform' 
each of the activities you checked (in Question 2) . 

Categories and Values of the Response Scale: Identical to 
thos.e of .Question 3. . , , 



Each of the 27 columns *of Table C-4 is identified b^lo*. 

Column 46: Average (median) of worker -ratings, ccmsider- 
^ ing only those who checked (Question 1) thkt 

the task was performed. 

Column 47: Quartile deviation showing degree of response 
variability. ^ ' . 

# ' Column 48: Number of workers rating thfe task (Question 3) 



^Questions 3 and 4 were answered only for those tasks 
checked on Ql. and Q2. - • ' . 
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Table C-4--continued 



Columns 49, 
50 and 51;^ 



Column 52: ' 



Column 53 
through 60: 



Column 61: 



Column 62; 



Columns 63 
through 72; 



Average , quaytl-le deviation /, and mimber of 
supervisors rating the task (Question 4) , 
considering only those who checked (Question 
2) that the task should be performed. 

Differ-ence between worker and supervisor 
average ratings (Column 46 minus Column 49), 



Number of workers using each level of the ^ 
frequency scale. Column 53 (None) is the 
complement of the number of workers checking 
the task on Question ds recorded in Column 
1 on Table C-1. 

Percent of workers who do the task (Question 
1) but, report it performed less frequently 
than once a year (combining^ scale categories 
ana 0+) . 

Percent of workers who do the task (Question 
1) / and report it "performed once a week or 
more often (combining scale categories IW, 
' ID, an^ D+) . 



Same as Columns 53 through 62, but for super- 
visors' ratings. Coluimi 63 (None) is *the 
complement of that portion of Column 8 (Table 
C-1) * represented by the 40 supervisors in 
Gr:oup 2. 
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- , Table C-'5 

Vi '-^ ■ • 

J I . ^ Tijne to Qualify (Q7)^ - . 

' ' ' ^ ~ 

Question It- Time to Qualify (-Supervisorg) 

By your standards as a srupeirvisor of one or more Business 
Data Programmers, when do you expect that a new Business 
Data' Programmer en^^loyee would be capable of satisfactorily 
performing each of the activities you checked? That is, 
how soon after beginning employment as a Business Data 
Prognammer do you feel that employees should be able to do 
each activity with reasonable competency? 

Categorie's and Values of t^ Response Scale: 

1 = Competent performance is never necessary (0) . 

2 = -Some number of years beyond the first 3 (Y+) . 
• 3 = Within the first 3 years (3Y).. 

4 = Within the^first year (Y) . 

5 = Within the^'first B months (6M) . 

6 = Within the first 3 months (3M) . ' 
^ 7 = Within the first month (M) . 

8 = Within the -first week on the jbb (W) . 



Each of the 14- columns of Table Q-S is identified below. 

Column 73: Aver a^e (median) o.f. supervisor r.atings, con- 
sidering only those' who . check'ed (Question 2) 
that the task. should he performed.^ 

Carumn 74: Quartile deviation showing degree ®E response 
variability. ' ] * ' / . 

Column 75^ ' Number^ , of 'supervisors rating the task (Ques- 
. ' ±:Lon 7 j . ' " ^ ^ . , ' V 

Cplumns^76 • - v 

through 84: Number of supervisors using each level of the 
time- scale^ Column 7^6 '(Npne) is the /comple- ' 
mexft^ of- that portion of Column 8 (Table C^-^r) 
represented by the 40 supervisors in CSroup 1. 



Q2. 



.^Question 7 was answered only for those tasks cfhecked on 



17i.- 

"162 



Table C-S-continued 



Column 8S: ' Percent of supervisors of tho§e indicating 
^ > ^ • . the task siiould be d6ne (Que^ion 2) , who do 

not expect competent performance during a 
. • worker's first year_x)f j^b experience (com- 

bining scale' categories 3Y, and 0) . 

Column 86: Percent .of supervisors df those ihdicat'ing 
the task should be done ''(Question 2J , who 
expect competent performance within a worker 
first three months of job experience (combin- 
ing scale categories 3M, M, and W) . 
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Table C-J5 . 



/ 



Learning Locatibn. (Q12 and Ql^T^ 



.^ Question ; Learning .Location (Workers)^ • • ^ , 

From; your" total experience a^ a Business Data Prpgraimner 
(with present arid previous employers) , judge where each 
job activity should be learned. That 'is, where should a 
Business Data Programmer jnake the main effort 'to learn 
what needs to be known about- each activity? - 

Categories bf the Response Scale: - \^ 

a. Prior to enrollment in a formal* job training program 

b» in a formal training program or school before' regular 
employment in the^job (T)-.' 

c/ On site (such as by job experience after employment or. 
on-the-job' training) (S) . . - ' 

Through prior employment experience in a related or 
lower .erttry occupation (E) ♦ • • - ^ * / ' 

e* Other (comments to be written in)' (0) . 

f. There is^notl^ing that new Business fiata Programmer^'/ 
would need to learn about the activity (such as when it 
is not/part of the job or there is nothing of any 

• real ^Obstance to learn) (N) . ' \ ^ ^ 

/ ' , - ' ^ 

\ • 

Quesbion 13; Learning Location (Supervisors) 

From your 'total experience in employing and supervising 
Business Data Programmers, judge where each fob activity 
'should be ^learned. ' ' ' ^ 

Categories 'iDf the Response Scale; Identical to those of 
Question. 12 . , 

6ach of. the '26/.columns of TablejC-6 is' identified below., 

^ .'Colu'mi^' 87 ; j^umber ok workers suggesting that the task 
' . / • ; essentially should be leaerned prior to f^Drmal 

* ♦ ^ / training (P).. • ^ ^ 



1 



erJc- 



^Qi:^^estion 12 w^s^ an^v^red by workers in Group 2 for all 
'tasks in .the inventory. Question 13 was ariswerfed by supervisors 
only ^or '*thosfe tasks -checked on Q2 . ' " ^ . • 

' ' ■ ' - % - ns? • •■ " V " " 
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Table C-6-continued 



Column 88 



- Column 89 



Number of workers suggesting that the task 
should be learned mainly in formal training 
iDefore employment (T) . * . 

N^^gJ^ Pf workers suggesting that the task 
should be learned mainly on site, after employ 
ment (S) . • • • . 



Column 90: * Number of workers sugg^s 



umn 




N^e^ workers suggesting that the task 
should be learned mainlj^Khrough experi ence 
in other occupations (E)P ' 

Number of worJcers suggestion leaning loca- 
tions other -than those listed (0)\ 

* i 

terisks (*} appear next to frequency nuiibers in 
Columns BlSl when that category receives -20% or 
more of t|ie combined responses of^P, T, S', 'E, and 
0 (but not counting "nothing to learn" responses). 



- Column 92 



.Column 93 



Columns 
through 



9.4 
97.4 



Lng 

Number of workers suggesting that no particu- 
lar, learning would be needed for the task ' 

Numbed of workers indicating that the'ta^k. ' 
IS not considered as part of their jo^ • \ 
(Question 6). This entry, is repeated her^e ' 
■from TalDle ,.C-3 (Column 36) to permit ' compari- 
son with Column-92 (N) . .Obviously, many ' . 
workers suggested a learning location on 
Question 12, evefa though^these^ same workers 
had indicated on Questiop 6 thit thfe task .w^as 
not paft of their- 5ob. ko attempt was ma^e 
in this study to jrestrict the co^unting arid ' 
summarizing of Question 12 responses to only 
those ta-sks on which each worker had in^cated 
that; it was at least of some minor sigi^'if icance 
to the *jpb '(Question 6) '. • ' • _ 



■ Percent of -workers suggesting that> the main 
i^earning Ibcatioa be prior ;:o tr^inina" (P),'' 
■ training befolre employment (T),"' or the job 
^situation itself js), Since: both categories 
^, S and E represent job experience of one sort 
or anothej:,. Column 97 r^p6rt5 the combined 
tS^rcent of work-ers u^±ng either of' these ' 
/responses for a t^sc€k. 
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Table C-6-continued 



cS^umn 98 



Column 99 



Columns IQO- 
through 105; 



Column 106 



Columns 107 
t^irough 112: 



Most common response (mode) , given by workers 
not considering^ 4Jie "nothing to' learn" (N) 
' category. Occasionall^^iijtQire than one 
^ category tied for most common .iise.' The 
Hiable displays as many, as two modes for ^ 
task. If there weife more than two modes, 
a^s may readily pccur when very few workers 
suggest a learning location, the» table dis- 
plays . the symbol "MM", an- abbreviation for 
"multiple modes," 

Percent of workers giving the modal res^nse 
with the percentage based on the combined 
ntimber of responses using categories 'P^ T, 
S, E, and 0 (but not including N responses), 

"^ame as Columns 87 through 92 but for super- 
visors' ratings. Column 1.05. (N) represents 
, a .jte^e rating of no 'training need for a-, 
re'lavah't task, since supervisors only 
answered Questi/on 13 for tasks they/had 
^.checked on Quest:'i.Q_n 2. ^^ough- tLe N cate- 
•gory ihSy occasionally represent the modal 
^resppnsey^ no ^sterisk^^as printed to indr- 
CHtevHbhis, 1"^ : ^ 

Similar to Column 93, b.ut using^ negative 
.responses to .Question 2 by the 40 superr 
yisors in Group 2, 



/Same^as ColunUis 94 thr'ough 99, .but for, super 
visors ' ratings ; 

I - 
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Table 



Supervisor Suggestions (QIO and Qll)^ '* 



Question 10; Possible 'to Improve Procedures (Supervisors) 

(Part 1) Based on your .total experience as a supervisor 
of Business Data Programmers; do you feel that for ^ome 
of. their work activiti^esj2here qould be a better or mor,e 
effective way of doing the activity? That is, of thi 
activities you checked (in Question '2); could 'an improve- 
ment be made 'on the present way in wTiich Business Data^ 
. Programmers , typically perform an activity? 

Response; Check mark for each task where procedures could 
be improved . 

(Part 2) ' For those activities checked as possible to 
: ^ improve procedures, ^ggest the main way for improving such 
procedures . ^ _ 

Categories of the Response Scale: - , - ' 

a. Provide a readable, ready^ref e/ence handbook or simila^ 
guide/ for use on the job (H) . 

b. Expand, correct, or clarify the existing directives on 
the matter CD) . ^ 

c. Improve izhe content of formal school ^training on the 
matter (T) . ri^ ' 

d. Provide research or special study for improv^ing the 
present procedures (R) . > _ 

'e. I don't know how it might be improved but^ I think it 
can ^(?) . . ^ V ^ • ^ 

f. Oth-er (comments to be written in) (0).' * ' . 

« 

Quei):ion 11; Poorly Performed Task CSupervisors) 

(Part 1) Based on your total experience as a supervisor of 
Business ,Dat^ Programmers, do you feel that many Business 
Data Prpgrammers perform certain of their activities poorly 
or unsatisfactorily, even after a reasonable amount of time 
on the job? That is, of the activities checked (in Ques- 
tion 2) , which ones a^re usually not done by experienced 



^Responses were summarized only for tasks ea,ch supervisoi; 
had checked on q'2. 
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Table C-7-continued. 



Business Data Prograinroers as veil as they could be?' This 
-i^ not a rating of individual programmers, but rather an 
indication o^ activities which could be improved under the 
right circumstances. . ' . " 

Response: Cjieck mark forfeach -task Vhere performance is 
generally unsatisf actorjy^ 

♦ 

(Part 2) .For tho^se activities checked-as poorly perforif^v 
. .suggest the raa'in reason for such per'f orm^nce . 

C^itegories of the Respotise ScaJ.e;* •* 

• a* Lack of--interest or ^ poor attitude .on the part of 
Business Data Programmers (!) . 

b. %3effective job train»ing on the matter, in fonnal school 
training prograff (T) . • - " ^ 

c. Business Pata Programmers are overburdened with more 
important matters, and do not have/time to perform this 
activity properly (M) . * • . 

• d. ''The activity is an extrenfely difficult one to master - 
. ^ (D). . * • ' 

e* ' I don't know the reason but I believe the general 

performance by many Business Data Programmers is poor 
or unsatisfactory (?) . ^ ^ 

^ f. Other (comments to *t>e written in)' (0). • 

♦ 

Each of the. 22 columns of Table' C-7 is idejitified below. ^ 

Column 113: Number of Group 1 supervisors iridicating 

that an improvement is possible in the way ' 
.o£ performing the task. 

Column 114: Percent of Group -1 supervisors , checking the 

"task .(Qu'estion lO)-. • ' • 

Note; Asteri-sks (*) appear next to peroentages in Column 
114 when that' percentage represents. 10% or more^of 
V all supervisors included in^ Groups 1. 

Columns 115 . * ' 

through 120:- * Number of Group 1 supervisors' using each 

category to ^suggest a way of impr.c^irtg task 
^ procedures . . ' ^ 



Table C-7-eontinued 



Column 121: 



Column 12 2; 



Column- 123 



Columns 124 
through 134,: 



^ Perceht of "suggestions that cited ' training 
content (T). as the main way by which, task 
procedures Cpuld be ^improved. 

Most common suggestion (mode) given by 
Group 1 suJ>ervisor;5, ' As! in-T^ble C-6, " 
occasionally ircOre than one suggest-ion cate- 
gory tied for most common use. The table 
displays up. to two modsl categories. Mord 
than two modal categories for a task are 
coded on Table C-7 as "m\ an abbreviation 
for "multiple modes." 

^^oent of stiggestions that cited the modal 
c^^qory (Column 122) as', the main way by 
which task ptocedures could be improved. 



Same as Columns 113 thi^ough 123 but for 
indications and suggeste.d reasons on 
Question 11,, using Group 2 supervisors. 
Column 132 pcertains^to "ineffective job 
training," not necessarily "training content" 
as in Question 10 and Column 121. 
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Table C-8 

c 

Summary of Tasks by Percent of Workers Performing 



♦ Based on the 60 workers in Group 1 answeri^g Question 1/ 
Table C-8 summarizes the tasks' performed by varying percentages * 
of those persons. This shows 242 of the 474 tasks were performed 
by_ fewer than 20% of the workers. Tasks on which 50% or more 

^e workers indicated performance numbered 64. ' . * / 
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Table C-9 



Summary of Tasks by Percent of 
Supervisors Desiring Performance 



, • Based oh all 80 supervisors in both Groups 1 and 2 answer- 
ing Que^ion 2, Table C-9 "summarizes the tasks that varying 
percentages of 'those persons said should be performed by their 
workers. The table notes 129' of ^ the 474 taslcs were checked as 
2:elevant by fewer than 20% of the supervisors. Tasks on which 
50% or more of the supervisors desired performance numbeires 115. 
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; , APPENDIX D ' 

T^ASK STATEMENTS NOT INCLUDED IN TABLE 1 



Table 1' contains only those 313 tasks which were judged to 
be of reasona'ble relevance to the occupation of Business Data 
Programmers. Other tasks in the total lis-ting of 474 data 
processing tasks were apparently more appropr'iate to other job 
types within th^ occupational field. These 161 omitted tasks 
are listed 'here', to permit identification with data in Appendix C 
** ^ . 

These 161 tasks were the ones on which large numbers of 
either the workers or the supervisors indicated that the task 
was not or should not be performed by Business Data Programmers. 
Jhis selection was made when less than 10% of the Group 1 
workers indicated they perform a task (Question 1), or less than 
10% of a.11 supervisors indicated their workers should perform a 
task (Question 2). Thus, if-more than ,f ivQ workers and more tha 
seven supervisors had checked ^ task^ then it was included in 
th*e Table' 1 summaries. . ■» ' 

- ' ' ^ ' Percent Who Now Do 



DUTY' A: SUPERVISlf^G DATA SERVICES 
FUNCTIONS ' ' 



^ Actual , by 
Workers 



% 



Desired by 
Supervisors 



% 



10. Develop standards, and factors* . 
for use in management control 
systems. 

12, Evaluate Work performance ot ^ 
data .services personnel .> 

13. Fill out question and inventory 
forms . 



31 

31. 

1^ 



16. ^ Maintain * training records for 

data services" personnel. 

17. Monitor ma;lntenance of utiliza^ 
tion logsi. "r^^ 

• • ^ 

18. Monitor pit)duction controls and 
^t.andard'sV ^ - 

21 . Order datsir automation supplies 
aftd equip^nent. 



11 
21 
24 
22 



Actual, by Desired' by 
' * Workers . Supervii§ors, 

% % 

22 ♦ Perform automatic data 

processing equipment financial * 

planning* - . . _ q-^ ^ 

' ' ' / ^" ' 

- 24* Plan facility modification. ^ 2 • ^22 

is. Prepare or audit .personnel 

records. • 0- 21 

29. Serve on inspection teams to \ 
evaluate other data systems 

units. • ^ * 2 30 

30. Supervise data services 

^ specialists. 2 , 24 

^ti32. Supervise opera^fcion of punch. 

card or tape filing, sys'tems . * 2 15 - 

33. Supervise the maintenance of 
publications and^ reports 

management authority^ files. ^2 * 15 

DUTY Bj supervising AUTOMATIC 

. ■ DATA PROCESSING EQUIPMENT 

' OPERATIONS ' . _ • ■ 

35. Control t^pe ''utilizatLon and , , ' 

assignmerft . ^ 5 , ig 

38. Coordinate scjrheduling of machine- \ ' . >^ 

work load.- ' \. • *. 7 '25 

# 

40. Coordinate work of management 

analysis with staff sections ^ ' ^ ^* 

and other activities. / 2 ' 25 

41. Design system of magnetic type 

management. 3 20 - 



44. Evaluate office of prime 

responsibility equipment" uti^l^- 

zation and maintenance. ' 0- 



ic/ 



46. Evaluate work performance of 

operators. * ^2 19 



217' 



226 



\ 



Actual, by -Desired by 
Workers ' Supervisors 



% 



% 



48 ♦ Inventory electronic data 
processing supplies ♦ 

5,0* Maintain training records on 
operators ♦ 

51 • Monitor the* maintenance of 

utiliza'tion logs on automatic 
data processing equipment. 

52* Perform periodiq inspections of 
data automation activities. 



12 



14 



18 



53., Plan and conduct on-the7job 
training in data processing 
• * X. • equipment operation. 

55. Plan and schedule duty*^ assign- 
ments, for data automation/ 
activity. 

•5.6. Plan and ^schedule worX assign- 
ments for operators. 

57. Plan personnel management. ' . 

58. /Prepare cost reports and cost 

estimates for data automation 
equipment. 

62. ^ Prepare shift reports. 

63. Requisition auxiliary data process- 
ing equipment sucfe as- decollaters 
or forms bursters." 

64. Requisition supplies. \^ 

66. Review or prepare K:ost estimates 
of equipment utilization. 

67. "^ Review personnel for raise 

^ recommendatj-ons . • ■ * 

69. Schedule tiasic input into manual 
data systeins . 

2? 7 

21-8 



3 
2 

0 
5 



. 24 

20 

14 
l-S- 

22 
6 

14 
18, 

20 

25 

15 



■.ii.' 
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70 ♦ Schedule machine inspection 
and repail^>^ 

71 ♦ Supervise administration of 
management control systjem, 

72* Supervise apprentice data 

processing machine operators* 

73. Supervise* clerks, typists, or 
illustrators . 

74* Supervise data processing 
machine operators. 

75. Supervise ^ data processing 
machine supervisors . 

^^6. Supervise financial , analysis 
activities . 



Actual, by. Desired by 
* Workers Supervisors 

3 9 



0 

5 
2 



14 
14 
10 
14 

lo' 




96 



97 



98, 



99, 



103. 
109. 



,C: SUPERVISING PROGRAMMING 

'Establish stock levels, of blank 
forms and coding sheets .for prg- 
gramming. ' . 

Evaluate proficiency of pro- . 
gramming personnel to determine 
training, needs. 

Evaluate programmers with respect 
to current"' techniques and methods. 

Evaluate programnjing suggestions 
under incentive suggestion program. 

Evaluate work performance of pro-7 
grammers. . 

Lead inspection of conversion 
teams. , ^ • . 

'Plan programming work loads^ make 
work 'assignm'ents , and organize 
shifts. 




5 
0 



29 

41 
42 

« 

11 
50 
21 
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Actual/ by Desired by 
Workers Supervisors 



% 



118; 
121. 
122. 
123. 

i 



Review, unit and individual 
training data. 

. Supervise apprentice program- 
ming' specialists* 

Supervise programming 
specialists ♦ 

Tram functional area personnel s 
in statistics, ma^thematical models, 
or other scientific applications'. 



DUTY D: SUPERVISING DATA SYSTEMS 
ANALYSIS AND DESIGN 

Establish systems analysis review 

schedules for ex-isting systems. 

/ 

Evaluate work performance of 
systems analysis and design 
personnel . 

Inspect systems analysis and 
'design activities. 

' Orient newly assigned systems 
design and analysis personnel. 

Perform large scale computer 

scheduling . 

• * * 

.Plan data systems analysis"^d 
design work loads. 

Plan in-shop systems analysis and 
design personnel and eval^uation 
requirements. 

Prepare in-house reports on 
personnel and systems design 
ties. 



131. 
133. 

134. 
13^. 
136. 
137. 
138. 



139. 




0 
5 



% 
,25 
4 0\ 
3^ 



19 

26 
32 

4 

31 



19 



140. 



tepare recommendations for • 
needed data systems equipment. 



21 



36 
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Aqtua^*/ by Desired by 
Workers Supervisors 



142. Supervise data systems analysis 
'and design specialist-s • 

\^ \ 

'duty E: performing DATA PROCESSING 
FUNCTIONS . ' • 

151. Control aii^oma tic data process- 
ing ^equipment and data process- 
ing-equipment orders.' 



153. 
154. 
157. 



158. 

161. 
162. 

164. 
166. 



Control basic^ input into 
manual data systems. 



Coordinate production control 
schedules . 

Develop data and documentati^)?v- 
of accrued benefits^ r^jErQlting 
f romrnstallation of automatic 
/data^Jrocgs^i^ equipment 

Evaluate and dispose of admini-_ 
Ktrative records. 



Maintain publication file^ 

Maintain suspense file for 
contn^J^ed 3^eports. 

Perform annual reports suirvey. 

Prepare .an^s^^ibmit daily requirfe- 
jnent ^ noti cesStb^ supportive 
"services' ^ 



X 



DUTY F: OPERATliJG AUTOMATIC DATA 
PEOCESSING^ EQUIPMENT 

179. Initi^e all^ computer operating 

notes, technical bulletins, etp., 
for job performance improvements. 

186.. Maintain leVefs of data proce^^ 
ing supplied 



3^ 
3 

3 
3 



21 



11 ^ 





\ 



15 



— - 4 
14 



18 



221 



230 



Actual, by Desired-b^r"' 
Workers Supervisors 



, 187. 

« 

193. 
198. 

" 199^ 

201 . 

210- 



Maintain b^chnical ^iles on 
eqi^iptnent/operations and pr;D- 
cedural changes. 

Operate docuiu^t writer. 

Operate paper tape punch Tri? 
reader. 



Operate punched card accounting 
lhachines . ^ 

Perform disk-to-plotter 
operation. 

Perform operator maintenance 
on automatic data processing 
equipment. 



214. Perform tape-to:rplotter 
operation.. 
* ♦ • ' 

22'3'. Record time log tox unscheduled- 
' maintenanc'e . 

2Z5. Schedule sequence of users during 
^hsift for effective organization 
cyf.runs. 

V \ 

231. Splice loagn^tic tape and" leaders. 

232. Splice paper tape. - 



^•^l.' >ip punched card accounting 

machines for operation. 



234>* Strip tape and add new load 
point. ^ ' \ ^ 

\ 235. Us? absolute binary deck (ABS 
\> deck) 'to r^riih programs. 



\ 



DUTY^G 



: Pfei^i 



G SYSTEMS PROGRAMMING 



242. Design or write compilers. ; 



% 

8 
10 



■7^ 



^0 



5 
5" 

0" 

8 

17 



222 



\ 



% 

,22 
S 

8- 



2 

t 

' 5 

12 

14 
6 
1 

5. 

9 

6. 
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243 



N^esign support programs for 
cathode ray output. 



Actual, by 'Desireci^by 
Workers Supervispfs 



,244* "iJ^elop^ maintenance procedures 
247 



250 

251. 
256. 



'for- the operating system. 

Maintain manufacturer supplies 
.on-line^telepi^ocessing s^yS^tem, 

Select variotrs ^components to be 
used in preatin^ new operating 
system, \^ 

Up-date systems 'monitor programs 
)nitor pi:;ograins. 



Write siT^ems moi 



7 
7 
3 

3 
3 
3^^ 



DUTY H: PERFORMING__SCIENTIFIC PRO 

257. Analyze and modify computer 
languages. 

"258. Analyze seldoip-used coniputer 
languages. 




ING 



§9. 



260* 



261 



Construct mathematical -models 
for programs. . ^ 

Construct programs or routines 
using double precision floating 
points. 



Construct programs or routines ,v 
'1 using simulated double precision 

^ floating' points! 

i N • 

262. "^^ristruct programs or^routines 
' ulsing simulated fl^catrng p6ints. 
\ * * ^ 

264. Construct simulated single 
precision floating points. 

Develop general flow ^ftarts 
'\ for scientific programming. 



0' 

\ 
5 

8 

•0 
0 
0 
8. 



\ 



24 



8 

24 ' 

15 
18 



9 
11 
12 

12 

. 8 
11 
6 
15 




f \ Actual, by * Desixed by 

. . Workers " Supervisors , 

% % - ^ 



266. Develop guidelines and 

speci-f icatiolis for scientific . 

programming • • . 0-11 

• • *> 

270-.'^NtJse^ linear programming 'teah- 3 19 

niques. 

f 

271. Usrf queuing theory .to construct *' 
simulation models. • 5 . ' * 10^ 

272. -Write heuristic programs or 'use 

heuristic programming techniques. 5 . , 6, 

273. Writ^ programs for analysis of 

medical data,** / ...... 2 - 10 

274 . Write programs 'for analysis ^of 
^ physical phenomena and cJeveiop- 

ment of equations. • 2 • 6- 

275. Write pr ograms for computer , - 

language development. 2 6 

f 

276. Write programs ^r co;:relation 

or regression analysis. '3 ^15 

' 277. Write -programs for- data reduction.- 8 ; ^ 24 

279. Write programs ' for^quation 

sol^^ng/ I. 5 '.21* 



280. Write programs for factor 

^analysis, ^ • 2 12 



28ri. Write programs for 'matrix 
^ inversion. . 3 "10 

282. Write -programs for matrix . ' * ^ 

•multiplication . 3 11 



283.; Write .programs for physical 

sijnulation using differential 
equations. ^ ' «r * "0 

286. Write programs for simulation 
of functions using 'simulated 
language. . . . ^ -2 



224 
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Actual, by 
Workers 



225 

234 



% 



28 7. Write programs %ox simulation 

studies. ' S ' * 2 

' ' \ , « • ^ 

288. Write programs'for testing. 

mathematical' hypotheses. • • (X 

'289* Wri-te programs for testing 

statistical hypotheses. 2 

290. Write programs to caupute • 

frequency attributions. 8 

0 

^9*1. Writ,e programs to do item 

analysis. ^ ^ ,,7 

292. Write programs to cofftpute 

means and standard deviations. 8 

293. Write programs to produce design 
plans via use of plotter. b . 

294. Write programs to provide design ' 
data. 2 



DUTY I: PROGRAMMING GCSMPUTERS 

322. Design, or lay out, drum storage 

formats. ' ' • ,2 

324. Design or lay out paper tape 

storage formats^ • • 2 

335. Develop index of unit perform- 
ance. " ' ' . • 0 

/ 

349.. Forecast trends in performing 

analysis tasks. 4 ' . ^ - ' 2 

365. Perform ahalqg programming. . " 0 

369* Perform special studies on 

staff"^4;udies. , . ^ '2 

382. Prepare reports Relating data^ 

. ' to local problems and manage- ^ 
^ ment decisions. ^ g 



/ 



Actual/ by Desired by 
Workers Supervisors 



392. Review- operating c^st data^ ' • , 

393* ^Reviewunit and individual 
training data* ♦ 

358* Use program evaluation review 

•techniques {?ERT) to analyze pro- 
grams or . to record program progres- 



399 



sion. 

Write oonsoi program- manuals. 



% 



7 
8 



% 
21 

14 



15 
14 



DUTY J: PERFORi'lIJ^G FEASIBILITY STUDIES 
(PILOT PROJECTS) 

*4 08* Determine communication requirements 

of facsimile . ^ . ' 2 

409." Determine communication requirements 

of ^atcL E^o'ne. - 2 

414.* Evaluate present and proposed costs 
of processing, storage, and infor- 
• mational retrieval. 8 



417. 



423: 



424, 



Investigate cojnmunications ^and 
teleprocessing requirements for 
integration of data systems and 
processing . 



8 



Prepare recommendations for size 
and capacity of proposed electronic 
data pi:ocessing equipment. . 2 

Prepare responsiveness require- 
ments (speed with which* data 
processing personnel can ^act to 
ndw systems) . 



425. ^ Supervise^ pbst-installation inspec- 



tions of n^w '"S^-Stem? . 



/ 



23 



10 



21 



31 



38 



26 
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DUTY K 
426. 



DESlGNiNd' DATA SYSTEMS 



Actual, by Desired by 
Workers ....■'gttpervisors 



~A29. 

430. 

436: 
437. 

441. 

442. 

444 . 



Audit mechanized listing to 
check out systems. 

,Design character recognition 
syst^as to include input/output 
equipment. ' • • " 

Design data cpnv.ersion systems 
to 'include .input/output equipment 

; Design purfched tape, media layouts, 

► Design systems to include tabirlar 
forms ahd visual disol^ys. ^ 

Pla^n utilization of photographic 
storage and retrieval 'equipment . 

Prepare, data automation pratSosals 
(DAP). ^ ^ 

Prepare raaaua^data systems 
r ;^'rej59fts. 



446.- Prepare statistical reports * 

about data system^s^ ' * ^ 

4d3. .Use factor analysis to design^ ^ 
data systems . 

454. ' Use linear programming t:o desj.gfi 

data systems. 

455. Ude probability theory toMesign 
data systems.^^ . . . 



Data 




PERFORMING DATA SYSTEMS ANALYSIS 



459. Develop networks such as PERT, 
CPM; and LESS. • * 



236 

227 



% 

26, 

i5 

• 28 

• 12- 

/■ 

21 
5 
16 
"15 
",22 
10 
12 
12^ 

12 



14 



470. 
473. 



/ 



Prepare grid and matrix- 
charts of input or Sfttput 
files. X 

Prepare presentations of 
data systems operations i " 

Schedule systems' studies • 



Actual,, by Desired by 
Vforker a Supervisors' 



% 



5 
7 



% 

20 

,24 
■ 19 



/ , 




ERIC 



228 



237. 



